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FIRST OF A NEW CLASS OF THERAPEUTIC 
AGENTS FOR SUPERIOR, SAFER, FASTER CON- 
TROL OF COMMON EMOTIONAL DISTURBANCES 


to free the patient from anxiety and tension, whether presenting 
symptomatology or associated with organic or functional disorders. 


to free the therapy from the drawbacks of previous agents. 


to free the physician from the frustrations of prolonged, incon- 
clusive treatment and to make the patient amenable to therapy. 


Librium is of particular value: 

e in the office patient, troubled by anxiety and tension, and by the 
irritability, fatigue and nervous insomnia associated with tension 
states. 


e in the office patient, where you suspect anxiety and tension as con- 
tributing or causative factors of organic or functional disorders. 


e in more severely disturbed patients, including cases of agitated 
and reactive depression, fears, phobias, obsessions and compul- 
sions. (“...its spectrum of activity envelops and extends well 
beyond that of meprobamate and into certain indications for which 
the phenothiazines are prescribed.”’*) 


Dosage and Administration: Because of the wide range of clinical indications 
for Librium, the optimum dose varies with the diagnosis and response of the 
individual patient. The dosage, therefore, should be individualized to achieve 
maximum benefits. Usual Daily Dose 


Mild to moderate anxiety and tension, tension headache, pre- and postoperative 

apprehension, premenstrual tension, and whenever anxiety and tension are 17 mg,3or4 times 
concomitants of gastrointestinal, cardiovascular, gynecologic or dermatologic daily 

disorders 


Geriatric patients, or in the presence of debilitating disease 10 mg, once daily 


Severe anxiety and tension, chronic alcoholism, agitated depression, and ambu- 
latory psychoneuroses (e.g., acute and chronic anxiety states, phobias, obses- 20 mg, 3 or4 times 
sive/compulsive syndrome and schizoid behavior disorders) daily 


10 mg, once daily 
(may be increased 
insome children to 
2 or 3 times daily) 


Children, behavior disorders with associated anxiety and tension 


For complete information regarding indications and precautions, consult stant: 
product literature, System, 21; (Supel.), 


Packaging: Capsules, 10 mg, green and black — bottles of 50 and 500. 


LIBRIUMT-™. Hydrochloride—7-chloro-2-methylamino-5- LABORATORIES 


phenyl-3H-1,4-benzodiazepine 4-oxide hydrochloride 


Division of Hoffmann-La Roche Inc + Nutley 10+ N.J. 
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brand of trifluoperazine 


the outstanding tranquilizer that relieves 


anxiety and restores normal drive 


When ‘Stelazine’ was given, along with appropriate specific medication, 
“marked relief of emotional and physical symptoms was obtained in 82% 
of the [120] patients studied. 


' “Outstanding results were obtained in the patients with gastrointestinal 
symptoms. ... In depressed patients, there was a notable restoration of 


energy and drive, without euphoria.” 


Phillips, F.J., and Shoemaker, D.M.: Treatment of Psychosomatic Dis- 
orders in General Practice, Report accompanying Scientific Exhibit at 
the 12th Clinical Meeting of the American Medical Association, Minne- 
apolis, Minnesota, Dec. 2-5, 1958. 


AVAILABLE—For use in everyday practice: 1 mg. tablets, in bottles of 50 and 500; 
and 2 mg. tablets, in bottles of 50. STARTING DOSAGE—One 1 mg. tablet, b.i.d. 


(morning and night). Additional information on request from Smith Kline & French 
Laboratories, Philadelphia 1, Pa. 
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The standard by which the effectiveness 
of other iron therapy MUST be measured 


MOL-IRON 


a specially processed, co-precipitated 
complex of molybdenized iron offering 
all these important advantages: 

@ MORE hemoglobin with @ LESS medication 
in a @ SHORTER period of time ® GREATER 
patient tolerance. @ and... costs no more than 
ordinary iron preparations. 

There is a MOL-IRON product for all of your 
patient needs, as listed on pp. 878 to 880 in your 
1960 Physicians Desk Reference. 


1 Erythrocytes 2 Polymorphonuclear Neutrophile 
3Lymphocyte4 Monocyte5 Eosinophile6 Basophile 
White Laboratories, inc., Kenilworth, New Jersey 
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IMPROVING ON NATURE dependabl. 


One of nature’s most abundant gifts, oil Saye 
is of more value to man because he has economic 
processed it to meet his specific require- 
ments. In the treatment of hypothyroidism, 
Proloid, the only improved but complete 


thyroglobulin, offers similar evidence of P 
man’s ingenuity in improving on nature. R 3 () | [) 
An exclusive double assay assures unvary- 
ing potency and a uniform clinical response 
from prescription to prescription. To re- 
store patients to a euthyroid state—safely 
and smoothly—specify Proloid. Three grains 


of Proloid daily is the average dosage for 
patients with mild forms of hypothyroidism. 
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Re-educate 
The Constipated Bowel 


in all patients — whatever the functional cause. 


‘Senokot? RESTORES bowel function 
by reproducing the normal physiologic 
process of defecation. & 


‘Senokot’ RESENSITIZES the specific 


network of nerves (Auerbach’s. plexus) 


that mediates the evacuatory response. @ 


‘Senokot’? REHABILITATES the constipated patient by 


helping to restore normal bowel tone, sensitivity and 


rhythm. 
natural bowel Yo) t natural bowel Ye) t 
TABLETS GRANULES 
Small and easy to swallow, in bottles of 100. Cocoa-flavored, in 8 and 4 ounce canisters. 


Lhe Company NEW YORK 14, N.Y. | TORONTO 1, ONTARIO. 
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When she asks “Doctor, what will it 
be?” you can either flip a coin or point 


out that 51.25% births are male.’ But 


when she mentions morning sickness, 
your course is clear: BONADOXIN. 


For, in a series of 766 cases of morning 
sickness, seven investigators report ex- 
cellent to good results in 94%.’ More 
than 60 million of these tiny tablets 
have been taken, The formula: 25 mg. 
Meclizine HCl (for antinauseant ac- 


tion) and 50 mg. Pyridoxine HCl (for 


to 49...it's a boy! 


)4 to 6 BONADOXIN stops morning sickness 


metabolic replacement). Just one tablet 
the night before is usually enough. 


BONADOXIN—DROPS and Tablets—are 
also effective in infant colic, motion 
sickness, labyrinthitis, Meniere’s syn- 
drome and for relieving the nausea and 
vomiting associated with anesthesia and 
radiation sickness, See PDR p. 795. 


1. Projection from Vital Statistics, U.S. Govern- 
ment Dept. HEW, Vol. 48, No. 14, 1958, p. 398. 

2. Modell, W.: Drugs of Choice 1958-1959, St. Louis, 
C. V. Mosby Company, 1958, p. 347, 


New York 17, New York 
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A brighter “Good morning!” 


No complaints about 
* post-episiotomy, 

* tender hemorrhoids, 

* or fissured nipples when you prescribe 


® 
Topical Anesthetic 


Americaine relieves surface discomfort quickly, sustains relief 
up to six hours with a single application— because only 
Americaine contains 20% dissolved benzocaine. 


What about sensitivities? None reported in over 11,800 pub- 
lished clinical cases'...negligible incidence in 10 years’ steadily 
growing use. 


Americaine Aerosol 


For quick spray application. Available in 3 oz. prescription size, and 
5.5 oz. and 11 oz. dispensers. 


Americaine Ointment 
For simple manual application. Available in 1 oz. tube w/applicator. 
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Proven 


in over five years of clinical use 


Effective 


FOR RELIEF OF ANXIETY 
AND MUSCLE TENSION 


Outstandingly Safe 


Simple dosage schedule produces rapid, 
predictable tranquilization without unex- 
pected excitation. No cumulative effects, 
thus no need for difficult dosage readjust- 
ments. Does not produce ataxia, change in 
appetite or libido. No danger of hypoten- 
slon, depression, Parkinson-like reactions, 
jaundice or agranulocytosis. Does not im- 
pair mental efficiency or normal behavior. 


Miltown 


Usual dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; or as MEPROTABS*— 400 mg. unmarked, coated tablets. 


Qi WALLACE LABORATORIES / New Brunswick, N. J. 
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Vaginal trichomoniasis is recog- 
nized as a disease of “psycho-social 
significance”! because the acute 
symptoms of profuse, scalding leu- 
korrhea, itching and swelling, com- 
pounded by painful, difficult coitus? 
often lead to family tensions. 


One Vacisec office treat- 
ment brings immediate 
symptomatic relief. Decker? 


reports immediate relief of symp- 
toms following the first office treat- 
ment with VAGISEC liquid and jelly 
in all 64 acute cases studied. 


Cure rates of 93.1% using 
negative cultures for three 
consecutive months. Gior- 
lando and Brandt* demonstrated 
repeated negative cultures for three 
to eight months in 54 of 58 vaginal 
trichomoniasis patients treated with 
VAGISEC liquid and jelly. Lack of 
cooperation was held responsible 
for the four failures. 


Vacisec explodes tricho- 
monads within 15 seconds 


of contact. Vacisec’s wetting, 
detergent, and chelating agents dis- 
solve the mucus protecting the 
trichomonads, remove waxes and 
lipids from the cell’s membrane, de- 
nature its proteins. The parasite then 
imbibes water, swells, and explodes. 


Prevent recurrence—pre- 
scribe RAMSES® for the 


husband. To prevent re-infection, 
most physicians advise the use of 
a prophylactic during coitus for four 
to nine months following the wife’s 
treatment,*> and when they do, 
50.3% specify RAMSES. 

References: 1. Trussell, R. E.: New York 
Med. 13:717 (Sept. 20) 1957. 2. Karnaky, 
K. J.: South. M. J. 51:925 (July) 1958. 
3. Decker, A.: New York J. Med. 57:2237 
(July 1) 1957. 4. Giorlando, S. W., and 
Brandt, M. L.: Am. J. Obst. & Gynec. 
76:666 (Sept.) 1958. 5. Weiner, H. H.: 
Clin. Med. 5:25 (Jan.) 1958. 


VAGISEC 


LIQUID AND JELLY 
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Trichomonad 
explosion with 


VAGISEC’ 
liquid and jelly 


reduces “psycho- 
social” tension 


VaGISEC and RAMSES are registered trade-marks of Julius Schmid, Inc. 


JULIUS SCHMID, INC. 423 West 55th St., New York 19, N.Y. 
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tense 


and 
Nervous 


patient 


proven effective and outstandingly safe 


«. simple dosage schedule produces rapid, predictable 
tranquilization without unexpected excitation — 


* no cumulative effects, thus no need for difficult. 
dosage readjustments 


¢ does not produce ataxia, change in appetite or libido 


¢ no danger of hypotension, depression, Parkinson- 
like reactions, jaundice or agranulocytosis 


does not impair mental efficiency or normal behavior 


Usual dosage: One or two & 

400 mg. tablets t.i.d. Ty 
Supplied: 400 mg. scored tablets, , ] W 
200 mg. sugar-coated tablets; ‘ 


or aS MEPROTABS*— 400 mg. meprobamate (Wallace) 
unmarked, coated tablets. 


*#TRADE-MARK 


WALLACE LABORATORIES / New Brunswick, N. J. 
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THE 


REALMS 
OF THERAPY 


BEST 


ATTAINED 


WITH 


(brand of hydroxyzine) 


Special Advantages 


safe; tasty syrup, 
10 mg. tablet 


ee wide record of effectiveness—over 200 labora- 


tory and clinical papers from 14 countries. 

Widest latitude of safety and flexibility—no serious 
adverse clinical reaction ever documented. 
Chemically distinct among tranquilizers—not a pheno- 
thiazine or a meprobamate. 

Added frontiers of usefulness—antihistaminic; mildly 


antiarrhythmic; does not stimulate gastric secretion. 


Supportive Clinical Observation 


“Atarax appeared to reduce anxiety 
and restlessness, improve sleep pat- 
terns and make the child more amen- 
able to the development of new pat- 
terns of behavior....”’ Freedman, A. 
M.: Pediat. Clin. North America 5:573 
(Aug.) 1958. 


.-and for additional evidence 


Bayart, J.: Acta paediat. belg. 
10:164, 1956. Ayd, F. J., Jr.: Cal- 
ifornia Med. 87:75 (Aug.). 1957. 
Nathan, L. A., and Andelman, M. 
B.: Illinois M. J. 112:171 (Oct.) 
1957. 


well tolerated by debilitated 
patients 


““.,. seems to be the agent of choice 
in patients suffering from removal dis- 
orientation, confusion, conversion hys- 
teria and other psychoneurotic condi- 
in old age.” Smigel, 
J. J. Am. Geriatrics Soc. 
7: 1989. 


Settel, E.: Am. Pract. & Digest 
Treat. 8:1584 (Oct.) 1957. Negri, 
F.: Minerva med. 48:607 (Feb. 
21) 1957. Shalowitz, M.: Geri- 
atrics 11:312 (July) 1956. 


useful adjunctive therapy for 
asthma and dermatosis; par- 
ticularly effective in urticaria 


“All [asthmatic] patients reported 
greater calmness and were able to 
rest and sleep better...and led a 
more normal life....In chronic and 
acute urticaria, however, hydroxyzine 
was effective as the sole medica- 
ment.”’ Santos, M., and Unger, L.: 
Presented at 14th Annual Congress, 
American College of Allergists, Atlan- 
tic City, New Jersey, April 23-25, 1958. 


Eisenberg, B. C.: J.A.M.A. 169:14 
(Jan. 3) 1959. Coirault, R., et al.: 
Presse méd. 64:2239 
1956. Robinson, H. M., et a 

South. M. J. 50:1282 tock’) 1957, 
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does not impair mental acuity 


“... especially well-suited for ambula- 
tory neurotics who must work, drive 
a car, or operate machinery.” Ayd, F. 
J., Jr.: New York J. Med. 57:1742 (May 
15) 1957. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 


Garber, R. C., Jr.: J. Florida M. 
A. 45:549 (Nov.) 1958. Menger, 


H. C.: New York J. Med. 58:1684’ 


(May 15) 1958. Farah, L.: Inter- 
nat. Rec. Med. 169:379 (June) 
1956 


SUPPLIED: Tablets, 10 mg., 25 
mg., 100 mg.; bottles of 100. 
Syrup (10 mg. per tsp.), pint 
bottles. Parenteral Solution: 25 
mg./cc. in 10 cc. multiple-dose 
vials; 50 mg./cc. in 2 cc. am- 
pules. 
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Dulcolax’ 


brand of bisacodyl 


Suppositories 


Solely by contact with the colonic 
mucosa, Dulcolax reflexly produces 
coordinated large bowel peristalsis 
with resulting evacuation. 


Generally a single evacuation of 
soft, formed stool without catharsis 
or straining results. 


gentle but effective laxative’’* 

In tablet form Dulcolax is eminently 
convenient when overnight action is 
required. For more prompt effect 
Dulcolax suppositories usually act 
within the hour. 


* Archambault, R.: Canad. M. A. J. 
81:28, 1959. 


Dulcolax®, brand of bisacodyl: yellow enteric- 
coated tablets of 5 mg. in box of 6 and bottle 
of 100; suppositories of 10 mg. in box of 6. 


Under license from C. H. Boehringer Sohn, 
Ingelheim. 


ziyy Geigy, Ardsley, New York 
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Physicians report how 
depressed patients 
improve with Ritalin 


“These patients represented the 
types of cases which might come 
into any doctor’s office for treatment 
...the chronically ill and incurables, 

A the convalescing group, the ‘low’ 
patients, depressed because of 
pressure of present-day living, and 
the group who were on medications 
7 which caused depressed states.” 


a “The effect [of Ritalin] lasted about 
= four hours, gave the patient a 
feeling of well-being and that life 
was worth living. Their worries 
seemed to disappear; they were 
alert, fatigue disappeared, and they 
could go all day without tiring. 
The effects gradually disappeared 
with no extreme let-down or 
rebound effect.” 


‘“.,. the drug [Ritalin] had no effect 
on blood pressure, the blood count, 
urine or blood sugar, did not 
depress the appetite, and produced 
no tachycardia. There was no 
evidence of any allergic 


manifestations in any of the cases.” 


—Natenshon, A. L.: Dis. Nerv. 
System 17:392 (Dec.) 1956. 


“A double blind study of the mood 
elevating properties of Ritalin® 
in 112 patients showed statistically 
significant effect.... This drug 
offers great help in patients in 
whom elevation of the mood 
is desirable.” 
—Landman, M. E., Preisig, R., 
and Perlman, M.: J. M. Soc. 
New Jersey 55:55 (Feb.) 1958. 
“It [Ritalin] causes mild depressions 
to vanish. ... It changes dull, 
apathetic patients into more alert, 
interested ones.” 


when SSUrAaANCE “It stimulates apathetic and 


negativistic patients to more 


IS not enough ae normal, productive activity.” 
RITALIN® hydrochloride 


—Pennington, V. M.: Mississippi 
a (methylphenidate 


Doctor 35:57 (Aug.) 1957. 
helps brighten the day hydrochloride CIBA) 


2/2776mMK 


Complete information available on request. 


SUPPLIED: TABLETS, 5 mg. (yellow), 10 mg. 
(light blue), 20 mg. (peach colored) 
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TRICHOMONAS 
MONILIA 
BACTERIA 


welcome clinical advance... 


effective medication 


in an appealing form 


Soft and pliant ak 9 ‘tampon, the Milibis vaginal suppository offers proved therapeutic 
action* in a vehicle giving unusual clinical advantages to both patients and physician. 


COVERS CERVIX AND VAGINAL WALL —The pliant Milibis suppository 
disintegrates readily and molds itself to the cervix as well as the 
columns and rugae of the vaginal vault. 


SHORT DOSAGE SCHEDULE-The short course of treatment with 
Milibis—only 10 suppositories in most cases—together with the clean, odorless, 
non-staining qualities eliminates psychic barriers which often interrupt 
longer treatments before complete cure. 


Vaginal Suppositories 
Now supplied with uithivop LABORATORIES 
plastic applicator New York 18, N.Y. 


SANITARY 
i i 
SUPPLIED: BOXES OF 10 « INSURES CORRECT 97 per cent effective in a study of 564 cases; 


int Li g SUPPOSITORY PLACEMENT | 94 per cent effective in a series of 510 cases. 
Milibis: (brand of glycobiarsol), trademark reg. U.S. Pat. Off. 
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CONTRACEPTION... 


WHY IS DIFFUSION IMPORTANT ? 


Because the active ingredients of a spermicidal prepara- 
tion must diffuse rapidly into the seminal clot and 
throughout the vaginal canal to be clinically effective. 
Lanesta Gel offers this dual protection. Its four 
spermicidal agents quickly invade the clot to stop the 
main body of sperm. It spreads evenly and quickly 
throughout the vaginal canal—seeks out every wrinkle 
and fold that may offer concealment to sperm. With 
this rapid diffusion, your patient receives full benefit 
of the swift spermicidal action of Lanesta Gel — in 
minutes — a decisive measure in conception control. 


In Lanesta Gel 7-chloro-4-indanol, a new, effective, 
nonirritating, nonallergenic spermicide, produces im- 
mediate immobilization of spermatozoa in dilution 


new 


Supplied: Lanesta Exquiset® . 


of up to 1:4,000. The addition of 10 per cent NaCl in 
ionic form greatly accelerates spermicidal action. Ri- 
cinoleic acid facilitates rapid inactivation and immo- 
bilization of spermatozoa and sodium lauryl sulfate 
acts as a dispersing agent and spermicidal detergent. 


Lanesta Gel with a diaphragm provides one of the 
most effective means of conception control. 
However, whether used with or without a 
diaphragm, the patient and you, doctor, can 
be certain that Lanesta Gel provides faster 
spermicidal action — plus essential diffusion 
and retention of the spermicidal agents in 
a position where they can act upon the 
spermatozoa. 


. . with diaphragm of prescribed size and type; universal introducer; 


Lanesta Gel, 3 oz. tube, with easy clean applicator, in an attractive purse. Lanesta Gel, 3 oz. tube with 


applicator; 3 oz. refill tube — available at all pharmacies. 


Manufactured by Esta Medical Laboratories, Inc., Alliance, Ohio, 


May, 1960 


Distributed by GEORGE A. BREON & Co., New York 18, N. Y. 
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CONSISTENT RESPONSE 
IN VAGINITIS 


UNREMITTING THERAPY FOR PERSISTENT SYMPTOMS 


85% SUCCESS:':? TRIBURON VAGINAL CREAM 

ACHIEVED SYMPTOMATIC CONTROL IN 109 OF 128 
WOMEN WITH TRICHOMONAL, MONILIAL AND NON- 
SPECIFIC VAGINITIS. PARTICULARLY GOOD RESULTS 
WERE OBTAINED IN TRICHOMONAL AND MIXED 
INFECTIONS, AND ONLY TWO INSTANCES OF TRANSIENT 
BURNING OCCURRED. OF 106 CASES FOLLOWED FOR 
THREE MONTHS, ONLY 11 RECURRENCES WERE NOTED. 


IN ONE STUDY, TRIBURON VAGINAL CREAM 
DEMONSTRATED “DEFINITE ADVANTAGES” OVER 
OTHER PREPARATIONS: HIGH ANTIBACTERIAL AND 
ANTITRICHOMONAL EFFECTS, RAPID DIFFUSION, 
PROLONGED RETENTION. FURTHER, THE ACTIVE 
COMPONENT OF TRIBURON VAGINAL CREAM, 
TRICLOBISONIUM CHLORIDE, HAS BEEN PROVED 
“NON-IRRITATING ... NOT SENSITIZING.’’ 


TRIBURON VAGINAL CREAM FOR VULVITIS AND 
VAGINITIS DUE TO TRICHOMONAS VAGINALIS, 
CANDIDA ALBICANS, HEMOPHILUS VAGINALIS AS 
WELL AS MIXED INFECTIONS; AFTER CAUTERIZATION, 


CONIZATION AND IRRADIATION; FOR SURGICAL 
AND POSTPARTUM TREATMENT. THERAPY MAY BE 
CONTINUED DURING PREGNANCY AND MENSTRUATION. 


HIGHLY ACCEPTABLE TO PATIENTS 

TRIBURON VAGINAL CREAM—A SMOOTH, WHITE, 
NONSTAINING PREPARATION WITH NO HINT OF 
MEDICINAL ODOR—HAS THE ADVANTAGES 

OF CONVENIENT BEDTIME ADMINISTRATION AND 
OF DISPOSABLE APPLICATORS. 


SUPPLIED: 3-OUNCE TUBES WITH 18 DISPOSABLE APPLICATORS. 
REFERENCES: 1.N.MULLA AND J.J. McDONOUGH, ANN. NEW YORK ACAD. SC., 82: 
(ART. 1), 182, 1959. 2. L. E. SAVEL, D. B. GERSHENFELD, J. FINKEL AND P. 
DRUCKER, IBID., P. 186. 3. R. C.V. ROBINSON AND L. E. HARMON, ANTIBIOTICS 
ANNUAL 1958-1959, NEW YORK, MEDICAL ENCYCLOPEDIA, INC., 1959, P. 113. 
TRIBURON® CHLORIDE 


ROCHE LABORATORIES 


DIVISION OF HOFFMANN-LA ROCHE INC e NUTLEY 10, N. J. 


VAGINAL CREAM 


decisive microbicidal therapy in a delicate matter 
not an antibiotic * not a nitrofuran 


+. | 

— 


for hematologic support during most rapid growth 


Rapid growth in infancy is often accompanied by diminution of iron 
stores to meet demands for hemoglobin in a rapidly expanding 
blood volume. The usual supplementary diet may still leave the 
infant in a borderline state of iron nutrition.'? 


SIMILAG WITH IRON 


12 mg of ferrous iron per quart of formula 


assured iron intake w to maintain iron stores 
in every formula Feeding w to prevent iron deficiency 
at no additional cost m to support the usual diet 


References: 1. Sturgeon, P., in Wallerstein, R. O., and Mettier, S. R.: Iron in Glinical Medi- 
cine, Los Angeles, University of California Press, 1958, p. 183. 2. Smith, N.J., and Schulz, J., 
op cit., p. 65. 


ROSS LABORATORIES Columbus 16, Ohio 
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Triple Sulfa Cream 


TRADEMARK 


in mixed vaginal infections 


against secondary invaders 
in trichomoniasis 


in postpartum care 
after vaginal surgery 


3 Ortho 


newly 
developed by skzar 


1. Laufe-Barton-Kieland Obstetrical Forceps / with hinged blade combining the advantages of the 
Barton and Kieland models in management of transverse and posterior positions of fetal head. 
2. Laufe-Piper Obstetrical Forceps / with classical Piper blades, new short shanks and accentuated 
perineal curve. 3. Lounsbury Placenta Curette / with extra long malleable shaft and large sharp 
blade 22mm. wide. 4. Holtz Endometrial Curette / designed to insure recovery of 
tissue from any part of the uterine cavity. 5. Gutglass Cervix Hemostatic Forceps / 
provides more effective hemostasis for cervical lacerations by permitting the 
sutures to be placed inside ring of jaws. 6 Bunim Urethral Clamp / facilitates 
fixation of the urethra to the periostium of the retropubis in Marshall - Marchetti Si LAR 

procedure. 7. Perell Fetoscope / for ausculation of fetal heart tones. Available in PRODUCTS 

Luer-Lok and slip-on models; may be used with any Bowles Type Stethoscope. 
8. Mason Auverd Vaginal Speculum / with specimen cup; extra long concave blade 
prevents slipping from vagina. J. Sklar Manufacturing Co. * Long Island City * N.Y. 
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May, 1960 


She calls it ‘‘nervous indigestion’’ 


diagnosis: a wrought-up patient with a functional gastro- 
intestinal disorder compounded by inadequate digestion. 
treatment: reassurance first, then medication to relieve the 
gastric symptoms, calm the emotions, and enhance the di- 
gestive process. prescription: new Donnazyme—providing the 
multiple actions of widely accepted Donnatal® and Ento- 
zyme®—two tablets t.i.d., or as necessary. 


Each Donnazyme tablet contains 


—In the gastric-soluble outer layer: Hyoscyamine sulfate, 
0.0518 mg.; Atropine sulfate, 0.0097 mg.; Hyoscine hydro- 
bromide, 0.0033 mg.; Phenobarbital (4 gr.), 8.1 mg.; and 
Pepsin, N. F., 150 mg. In the enteric-coated core: Pancreatin, 
N. F., 300 mg., and Bile salts, 150 mg. 


antispasmodic sedative digestant 


DONNAZYM 


A. H. ROBINS COMPANY, INCORPORATED * RICHMOND 20, VIRGINIA 
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“...am I pregnant, doctor 


Pro-Duosterone 


50.00 mg. anhydrohydroxyprogesterone, 
0.03 mg. ethiny! estradiol! per tablet 


will give you the answer 
, promptly, even in the 
early weeks. 


As early as a week after the first missed pe- 
riod, the new, 3-day, oral PROo-DUOSTERONE 
test (4 tablets daily for 3 consecutive days) 
permits simple, physiologic diagnosis of preg- 
nancy and secondary amenorrhea. In women 
menstruating regularly, PRo-DUOSTERONE 
accuracy approaches 100%! weeks before 
biologic tests for pregnancy can be consid- 
ered accurate. 


e If the patient is not pregnant, menstruation 
will occur within a few days after the ad- 
ministration of the PRo-DUOSTERONE test. 


e If the patient is pregnant, no progesterone- 
induced withdrawal bleeding will occur, 
and the progestational action of PRo- 
DUOSTERONE may even help protect many 
pregnancies. 


PRO-DUOSTERONE is available on your pre- 
scription. Bottles of 24 pink tablets. 


Literature on request. 


1. Schwartz, H.A.: Editorial, Minnesota Medicine 
42:1279, 1959. 


Roussel Corporation, 155 E. 44th St., N.Y. 17 


Am. J. Obst. & Gynec. 


: 
: 
: 
; 
a 
4 
‘ 
A 
Page 30 


ALWAYS SPECIFY 


ARMOUR 
THYROID 


ARMOUR THYROID for over half a century has been more 
widely prescribed...more widely dispensed than any other 


thyroid product. Pioneer in thyroid standardization, Armour’s 


rich background of expe- BY ANY 


rience assures you of un- ae 
MEASUREMENT 


surpassed quality, uniform 


potency and consistent F} THE THYROID 
therapeutic effects. OF CHOICE 


ARMOUR PHARMACEUTICAL COMPANY 


May, 1960 
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your Hypertensives: keep them wide awake & workings 


...and do the job with one prescription 
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ETICYL 


(Oretic® with Harmonyl®) 


two effective ingredients compounded 
into a single tablet: 

Oretic. A diuretic-antihypertensive pro- 
ducing maximum diuretic/saluretic 
effect...notably potentiates action of: 


Harmonyl. Unique rauwolfia alkaloid 
fully as effective as reserpine... but 
with lower incidence of side effects 
such as lethargy, drowsiness and nasal 
congestion. 


three precision dose forms to treat 
virtually every degree of hypertension: 
Oreticyl Forte. Oretic 25 mg., Harmonyl 
0.25 mg. Recommended as ‘‘initial 
treatment”’ form in most cases of mod- 
erate to severe hypertension. Usual 
dose: one t.i.d. 


Oreticy!l 25. Oretic 25 mg., Harmonyl 
0.125 mg. 


Oreticy!l 50. Oretic 50 mg., Harmonyl 
0.125 mg. 

Either form for adjustment of dosage 
once response is seen. Also useful to 
begin treatment in milder cases. 

All 3 in bottles of 100 to 1000. 

often gives you a chance to brighten the 
hypertensive’s dreary diet, too... 


Oretic’s pronounced action in eliminat- 


ing sodium will, in many cases, allow 


you to adjust diet restrictions so that 
the patient can enjoy some real salt 
with his meals. 


ABBOTT 
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Sir to eight weeks 

post partum... 

a “fitting time” for 
conception control 


Conception control becomes a matter of special 
concern six to eight weeks post partum, when the 
new mother looks to you for advice on the best 
way to plan the balance of her family. Reliable 
conception control can be virtually assured with 
the diaphragm and jelly method, at least 98 per 
cent effective.’ 


Now—cushioned comfort 
Ways 


Your patient experiences special physical com- 
fort when you prescribe either the standard 
RAMSES® Diaphragm or the new RAMSES 
BENDEX,® an arc-ing type diaphragm. 

The regular RAMSES Diaphragm, suitable for 
most women, is made of pure gum rubber, with a 
dome that is unusually light and velvet smooth. 
The rim, encased in soft rubber, is flexible in all 
planes permitting complete freedom of motion. 
For those women who prefer or require an arc- 
ing type diaphragm, the new RAMSES BENDEX 
embodies all of the superior features of the con- 
ventional RAMSES Diaphragm, together with the 
very best hinge mechanism contained in any arc- 
ing diaphragm. It thus affords lateral flexibility 
to supply the proper degree of spring tension 
without discomfort. 

RAMSES, BENDEX, and “‘TUK-A-WAY” are registered trade- 
marks of Julius Schmid, Inc. 


*Active agent, dodecaethyleneglycol monolaurate 5%, in a base of 
long-lasting barrier effectiveness. 


For added protection —RAMSES 
“10-Hour” Vaginal Jelly* 


RAMSES Jelly is uniquely suited for use with 
either type of RAMSES Diaphragm. It is by de- 
sign not static, but flows freely over the rim and 
surface of the diaphragm to add lubrication and 
to form a spermtight seal over the cervix, which 
is maintained for ten full hours after insertion. It 
is nonirritating and nontoxic. 


You can now prescribe a complete unit for either 
type of diaphragm. RAMSES“TUK-A-WAY’®Kit 
#701 contains the regular RAMSES Diaphragm 
with introducer and a 3-ounce tube of RAMSES 
Jelly; RAMSES “TUK-A-WAY” Kit #703 con- 
tains the RAMSES BENDEX Diaphragm and 
Jelly tube. Each kit 

is supplied in an at- 

tractive plastic zip- 

pered case, beauti- 

fully finished inside 

and out. Both types 

are now available at 

key prescription 

pharmacies. 


Reference: 1. Tietze, C.: Proceedings, Third International Con- 
ference Planned Parenthood, 1953. 


and Jelly 
JULIUS SCHMID, INC. 423 West 55th Street, New York 19, N. Y. 
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women of childbearing age... 
and growing children... 

are 

depleting their 
iron 


reserves 
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LIVITAMIN 


... the preferred 
hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


THE S. assencitt COMPANY Tennessee New York Kansas City San Francisco 
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while she is planning 


her family, Ortho-Gynol. 


NAL JELLY 


she needs your help 
the most widely prescribed contraceptive 
more than ever 


= WHENEVER A DIAPHRAGM /S INDICATED 
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measured calories to help keep your patients at 


optimal weight levels ...without appetite depressants 


sound nutrition with limited calories during pregnancy 

Metrecal may be used as the cornerstone around which to build a pregnancy 
diet when you wish to keep your patient’s weight from rising too rapidly and to 
effect weight loss when necessary. A half-pound of Metrecal mixed with a quart 
of water supplies 900 calories in pleasant-tasting beverage form. This quantity 


provides 70 Gm. of protein, plus all essential vitamins and minerals. It is rich 


in calcium (2.0 Gm.) and iron (15 mg.). This daily ration may be divided into 
four olasses — one for each meal—and one at bedtime. 


flexthle 


When substantial weight loss is indicated in pregnancy, Metrecal alone can 
provide the 900-calorie diet. Metrecal can also be used for one or two meals a 
day. as the total diet two or three days a week, or it may be used at meals with 
other foods. In the postpartum period, Metrecal provides an excellent metho 


_for losing weight or preventing additional weight gain. 


gratifying patient cooperation 
The high satiety, simplicity of use and palatability of Metrecal provide patients 
with a strong motivation to cooperate in weight-control programs.!? Vetrecal 


ean provide a more dependable and nutritionally sound diet than the complex 
dietary. schedules frequently used. 


no appetite depressants required 
Metrecal relies on sound nutritional principles for weight control rather than 


appetite depressants or diet “aids.” Its pleasant taste and high satiety will help 
control the patient’s appetite. = 

easy to use—easy to prepare—variety of flavors 3 
All your patients do is mix Metrecal and water to a creamy, palatable smooth- 
ness with a blender, eggbeater or fork, refrigerate and serve. For variety in 
the diet, Metrecal is available in plain, chocolate and butterscotch flavors. 
Metrecal Weight-Control Guide is available from your Mead Johnson Repre- 
sentative or by writing to us, Evansville 21, Indiana. 


References: (1) Antos, R. J.: Southwestern Med., 40:695-697 (Nov.) 1959. (2) Tullis. 1. F.t 
be published. 


Mead Johnson 


Symbol of service in medicine 
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CONVENIENT 


SQUEEZE / 


SINGLE-USE TU 


DISPOSE’ 


LUBA 


LUBRICANT 


5 GRAM TUBE FEATURES 
STERILITY— 


Minimizes cross-contamination 


CONVENIENCE— 


Snap off the tip and it’s ready to use 


ECONOMY— 
Low unit cost of single-use tube may 
be added to patient’s charge. 


4 
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FAX’ 


Also Available 

2 oz. and 5 oz. Tubes 
Sterile 

= Transparent 

Nonirritating 


w Adheres firmly 
to instruments 


= Washes off easily 
= No unpleasant odor 


m Suitable viscosity for 
optimum lubrication 


Bal BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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announcing a new class of drug vA the first analgomylaxant 


analexin 


a single chemical that is both a general non-narcotic 
analgesic and an effective muscle relaxant 
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sses Within one mo- 
acologic actions: (1) 
ain threshold and thus 
d (2) muscle relaxa- 
rtical, brain stem and 
interneuronal block- 
one without impairing 


acy of one tablet is clin- 
deine, Analexin is not 
ot habituating and tol- 


lent muscle relaxants 
of is “analgomylaxa- 


nidol is 2-( Bhydroxy- 
pride. It is unrelated 
ic or muscle relaxant 


therefore...in pain... 
_ where pain makes tension | 
and tension makes pain... 
| analexin stops both eff 
Analexin is a new synthetic chemic 
hydrochloride) that inherently poss 
lecular structure two different phar 
general analgesia, by raising the p 
decreasing the perception of pain, 
tion, by selectively depressing subco 
spinal polysynaptic transmission 
; ade), abolishing abnormal muscle t 
‘normal neuromuscular function.” 
& Although the analgesic pote 
ically equivalent to one grain of 
. narcotic or narcotic related. It is 
erance to the drug has not been noted. Muscle int 
action is comparable to the most po 
available for oral use. The fotal effe 
tion”—a new advance for the relief of pain. 
| 
NH — CH, —CH -— 
| The full chemical name for phenyra 
phenethylamino)-pyridine hydroch! 
to any currently available analges | 
compound.”’* 


analexin provides 
effective relief 

of the total 

pain experience... 


&Y The end result of pain, regardless of its origin, is dis- 
comfort or suffering paralleled by muscle tension. Thus 
muscle tension may play a fundamental role in the total 
pain experience even though it does not initiate the pain. 
Employment of a single agent that produces two distinct 
but associated physiologic responses has obvious advan- 
tages, for relief of the total pain experience is better 
accomplished by the integrated action of phenyramidol 
which acts on both pain centers and muscle to produce 
analgesia and relieve muscle tension simultaneously. 


with remarkably 
few side effects 


AY Side effects such as sedation, euphoria, mental con- 
fusion and depression, sometimes associated with inter- 
neuronal blocking and certain analgesic agents have not 
been noted with Analexin. Incidence of reactions is low 
and those reactions that occasionally occur (such as gas- 
tric irritation and pruritus) are of a mild and transient 


nature and do not limit therapy.” 
MNeiaber 
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_Mouratoff® compared 
ate and a placebo 
painful conditions. 


nts s regardless of etiology and 
e is also no evidence sugges- 
Furthermore, in contrast to 
the likelihood of untoward 
ant patients is not high. 
since the control of pain 


ih chronic pain is a major 


with therapeutic doses is 
inistration, but also to 
effect upon the cardio- 
ry, kidney, liver or 


200 cases treated with 
conditions. In fifty of 
ea, he saw excellent 
‘and poor results in 5. 
not responding revealed 
. A second group of 50 
ed premenstrual tension 
nt results. Wainer also 
to replace codeine for 

s 100 cases wherein a 

| with aluminum aspirin 
ted aspirin and codeine 


i results with 
> analexin in 
| clinical trials 
ee Batterman, Grossman and 
oo Analexin with aspirin, sodium sa 
: in a series of 195 patients with FO 
The authors concluded: 
_ | “Not only is satisfactory relief of painful state: 
"= in the majority of patien 
duration of pain, but the 
i tive of cumulative toxici 
codeine and meperidine 
: reactions occurring in a 
This is a decided advant 
in the ambulant patient wi 
clinical problem*’ 
“Phenyramidol (Analexin), 
not only safe for chronic a 
| date we have noted no adver 
vascular, gastrointestinal, res 
central nervous systems.’ 
Wainer’ reported a series 
| phenyramidol for various pai 
these patients who had dysme 
| results in 40, good results in 
&§ Further examination in 4 cases 
. presence of organic patholog 
cases with headache and associ 
responded with over-all excel 
reports the use of phenyramid 
postpartum pain and descri 
\ ae: combination of phenyramid 
(Analexin-AF) successfully rep! 


more results 
with analexin in 
clinical trials 


4 \n another series of dysmenorrhea cases, Bader’ 
compiled data on 20 employees of a telephone company 
who required 2 to 2 days off from work every month 
regardless of prior therapy employed. Satisfactory re- 
sults were achieved in 15 out of 20 and a fair response in 
the remaining five. All were able to remain on the job 
although relief was not complete in the latter cases. 

A Bealer* treated 32 patients with phenyramidol mostly 
for musculoskeletal disorders and had good or very good 
results in 15, fair results in 14 and poor or inconclusive 
results in 2 patients. Cohen’ used phenyramidol together 
with aspirin in 15 patients with such conditions as sciatic 
pain, osteoarthritis, anterior chest wall syndrome, etc. and 
got outstanding relief in 80 per cent. Gilbert’’ reported 
that 15 patients with nonspecific headache had excellent 
relief in a matter of minutes with phenyramidol, and in 8 
cases of dry socket pain Bruno"’ reports immediate relief 
in six cases and good results later in the other two after 
sockets were curetted under local anesthesia. Stern” 
reported on 40 ambulatory cases with a variety of pain- 
ful conditions and saw good relief in 32 patients and 
poor in 8. Results were best in acute sacroiliac pain, myo- 
sitis, muscle spasm, fractures, pleurisy and neuritis. Ten 
of 13 patients with osteoarthritis responded very well and 


are continuing on phenyramidol therapy. 
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announcing a new class of drug 


tablet contains 100 mg. of 


F aluminum aspirin. Bottles of 


. M. D.; White, H. D., and Mirsky, J. Hat 


. B.; Wilson, L. R.; Napoli, M. D.; White, 
» 3. Gray, A. PR, and Heitmeier, D. E.: J. 
‘Heitmeier, D. E.: J. Am. Chem. Soc. 
‘and Mouratoff, G. J.: Am. J. Med. Sc. 
in Obstetrics and Gynecology. 

oy 1959. 7. Bader, G.: Clinical Report 
). Cohen, B. M.: Clinical Report 511; 

tuno, E. A.: Clinical Report 511; 593. 


Department, Irwin, Neisler & Co, 


ir, Illinois 


= 
: ee: r relief of pain and muscle tension in: 
postpartum pain 
(pylorospasms, gastritis, duodenal ulcer, cholecystitis) 
genitourinary conditions 
: (premenstrual cramping or tension) 
abdominal distress 
(flatulence, colic) 
toothache and dry socket pain 
: analexin-AF (phenyramido! with aluminum asp 
for relief of pain and muscle tension also 
involving inflammatory processes and/or feve' 
_myelgia of strain and tear 
pre- and postoperative toothache 
dosage: 
analexin: for relieving pain and/or muscle tension, two 
_tablets every 4 hours. In dysmenorrhea, two tablets ir en 
one tablet every 2 to 4 hours as needed. 
. analexin-AF: two tablets every 4 hours or as re 
supply: 
analexin tablet$—tach tablet contains 200 mg eny- 
ramidol HCI. Bottles of 100 tablets. 
analexin-AF tabiets 
HCI and 300 mg. o 
100 tablets. 
| REFERENCES: 1. O'Dell, T. B.; Wilson, L. R.; Napoli 
5. Pharmacol. & Exper. Therap., in press. 2. O'Dell, 
Dy, and Mirsky, J. Fed. Proc. 18:1694, 1959. 
Am. Chem. Soe. 81:4347, 1959. 4. Gray, A. P, 
22 Read before the Nev: Yo.k Academy of Sciences, D 
J. D.z Clinical Report 511; 59 
596. 10. Gilbert, F: Clinical Report 511; 597. 11. 
12. Stern, E.: Clinical Report 511; 599. 
| Clinical Reports cited above are in the files of the Medico! a 
Irwin, Neisier & Co. Decat 
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DESITIN | 


hemorrhoidal 


SUPPOSITORIES 


w/th cod liver oil 


for 


hemorrhoids 


pregnancy 


a suppository, such as Desitin, reduces straining at the 
stool by lubricating the anal canal. 


conservative treatment is indicated!* for mild to 
moderate symptoms of simple hemorrhoids, fissures, 
cryptitis, pruritus ani... in pregnant and other patients. 


DESITIN SUPPOSITORIES lubricate, soothe, protect, ease 
pain, itching... and aid healing (with Norwegian cod liver 
oil, rich in vitamins A and D and unsaturated fatty acids). 
Free from drugs which might mask serious rectal disease. 


Write for samples and literature!-3 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. |. 


May, 1960 
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Sage which provides for maximum and 
. Shorter treatment time is required 
without theeeual messiness normally experienced. 


One tablet intravaginally for 12 nights. When necessary one 
tablet twice daily may be recommended. Patient should take a 
Nylmerate Solution water douche on arising and 
preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets with applicator—boxes of 12 tablets. 


Write for descriptive literature Rs 


*Alkyldimethylbenzylammonium chloride 
(0.5 mgm.) 
Polyoxyethylenenonylphenol (10.0 mgm.) 
Polyethlene Glycol Tert-Dodecylthioether 
(5.0 mgm.) 


HOLLAND-RANTOS CO., INC. 
145 HUDSON STREET - NEW YORK 13, N.Y. 


Am. J. Obst. & Gynec. 


| 
A vagine L.therapy: Methyirosaniline chloride ( gentian violet) 
has generally proved the most effective and specific agent for the 
treatment of Vaginal candidiasis caused by the fungus Candida. 
Hyva Gentian Vielet Tablets virtually eliminate the principal dis- 
advantages of present gentian violet preparations. They may be 
handled and used without staining and have 
psy@hological and aesthetic acceptance. 
Hyva. combines the fungi of gentian violet (1.0 mgm.) 
with three active ted ucing agents and bactericides.* 
ese active ingrédié: Ve been incorporated into a mildly 
$3: 
3 
4 ae 
Page 48 


For more successful pregnancies 
m 


habitual aborters 


When added to your individualized anti-abortive regimen, 


NUGESTORAL may help you bring more habitual aborters 
to successful term. 


By supplying five therapeutic agents known to contribute 
to fetal salvage, NUGESTORAL creates an optimal maternal 
environment for the maintenance of pregnancy. 


Nugestoral supplies in each daily dose of three tablets: 


Progestoral® (Ethisterone) 
e Progestational action helps maintain fetus 
e Relieves uterine spasticity 

Ascorbic Acid (Vitamin C) 


Purified Hesperidin 
(equiv. 600 mg. hesperidin complex) 
e Prevent or correct abnormal capillary fragility 
e Protect and strengthen decidual vessels 


Menadione Sodium Bisulfite 
(U.S.P. Equivalency) 


e Prevents hypoprothrombinemia in mother and child 


dl, Alpha-Tocopherol Acetate (Vitamin E) 
e Extra nutritional insurance 


: DOSAGE: Prophylactic — One NUGESTORAL tablet t.i.d. from diag- 
Photos Courtesy F. C. Gindhart, M.D. nosis through at least the second trimester. 


Symptomatic — Two tablets t.i.d. or q.i.d. until symptoms are con- 
trolled. Then one tablet t.i.d. 


Available in boxes of 30 
and 100. Write for copies 


of recent clinical reports. Organo ORGANON INC., ORANGE, N. J. 


gestoral 


May, 1960 Page 49 
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“Giatifying relief. 
in all patients, 
treated with 
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HYDROCHLOROTHIAZIDE 


increased potency—without corresponding increase in side effects 


Page 50 Am. J. Obst. & Gynec. 
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in 


Ford, Ralph V.: Southern Med. Jl. 52: 40,( Jan.) 1959 


“Hydrochlorothiazide was given 


to patients with edema (mild to 
moderate) of varied etiology...” 
“There were...5 women in the 
third trimester of pregnancy.” In 
these patients the cumulative 
weight loss was 2 pounds after 
seven days of therapy and 4 
pounds after twenty-one days. 
Gratifying relief of edema was 


observed in all patients. 


DOSAGE: One or two 50 mg. tablets HYDRODIURIL once or 
twice a day, depending upon the condition and indi- 
vidual patient response. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HYDRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., INC. 


Additional information on HYDRODIURIL is available to the 
physician on request. ©1960 Merck & Co., INC. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc. Philadelphia 1, Pa. 


May, 1960 Page 51 
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“Constipation often occurs during pregnancy, but it is : 

easily corrected. Just take two Caroid and Bile Salts ( 
Tablets before retiring whenever you need a laxative. 4 
They act gently without cramping or griping.”’ 


j 
$ 


Caroid & Bile Salts... 


The combined action of the principal ingredients in Caroid and Bile 
Salts Tablets provides 3-way, physiologic relief of constipation. 
Caroid® — potent proteolytic enzyme for improved protein digestion. 
Bile salts — choleretic for treatment of biliary stasis; hydrotropic for 
soft, well-formed stools. 

Stimulaxant — to improve smooth muscle tone, restore regularity. 


Dosage: 1 or 2 Caroid and Bile Salts Tablets should be taken with at least 
1 glass of water about 2 hours after breakfast and at bedtime. 


Samples on Request. 
American Ferment Co., Inc., 1450 Broadway, New York 18, N. Y. 
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Tablets 


iCystitis 


Responds 
Rapidly 
to Soothing, 


Antiseptic 


URISED. 


Effective as individual therapy or as adjunctive medication in your regimen 


SIMPLE, ACUTE or CHRONIC infections of the PAIN RELIEF IS PROMPT SINCE URISED: 
urinary tract are safely treated with URIsED*. e relaxes smooth muscle spasm, overcoming uri- 


In 50 geriatric cases (average 
Strauss reports! excellent to 


72%. No drug reactions occurred during pro- either acid or alkaline media. 


longed therapy even though the majority of piyysiciANS AND PATIENTS ARE INCREAS- 
cases suffered from some form of chronic car- INGLY GRATIFIED BECAUSE URISED: 


diac, vascular or neurologic disease. 
New, additional evaluations confirm?:? these vents development of “resistant strains,” « has no 


findings. 


Each Urised tablet contains: atropine sulfate 1/2000 gr.; hyoscyamine 1/2000 gr.; 
gelsemium, methenamine, methylene blue, benzoic acid, salol. 


REFS.: !. Strauss, B., Clinical Med., 4:307-310, 1957; 2. Marshall, W., Clin. Med., Mar., 1960; 8. Haas, J., Pers. Com. 


AE 


age 75% years) nary retention, « attacks infection with bacterio- 
good results in static-spasmolytic actions, e effects results in 


e is safe, causes no undesirable reactions, e pre- 


contraindications, e |S ECONOMICAL. 


Rx URISED: Two Tablets, q.i.d. 


*For generous free 
treatment table sup- 
pliesof Urised start- 
ersamples, just mail 
the card with your 
name and address 
on the reverse side. 


BUSINESS REPLY CARD. 


FIRST CLASS PERMIT NO. 9170, CHICAGO, ILL. 


5547 N. Ravenswood Ave. 
Uptown Station CHICAGO | 
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Will Be Paid 
by If Mailed in 
CHICAGO PHARMACAL COMPANY 


Pleased Menopausal Patients are 
Routine with Therap 


Estrogenic deficiencies and emotional 
disturbances are successfully managed 
with flexible, potent Estrosed. 


e Vasomoto. instabilities respond to ethinyl estradiol, 
one of the most potent estrogens known.”’" 


e Nervousness and insomnia are quieted with reserpine, 
‘. . . useful chiefly for its psychotherapeutic sedative action 
in the symptomatic management of patients with anxiety 
or tension psychoneurosis .. 


Your results with Estrosed therapy will also be gratifying. 
Estrosed contains 0.01 mg. ethinyl estradiol and 0.1 mg. 
reserpine. 


Low Dosage —Economical Therapy 


Suggested dosage: one or two tablets once or twice daily for 
one week or until symptoms are controlled. For mainte- 
nance, one or two tablets daily or every other day. 


1. N.N.R., 1959, 515 2. Ibid, 376 


40, lll. 


> ea: forward generous supplies of Urised [] Estrosed (J 


( CHICAGO 
PHARMACAL 
COMPANY 


( 
i 
Chicago Pharmacal Co. OG-JRL i Or generous 
5547 N. Ravenswood Ave. plies of Estreo 
and Urised for ua 
i as ‘‘starter treak 
i return this card. 
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WHEN THE 
SCALE SAYS, 
“TOO MUCH... 
TOO SOON” 


... one of your biggest helps in guiding expect- 
ant mothers to improved dietary balance can be 
PET Instant Nonfat Dry Milk. 


PET Instant supplies all the essential nourish- 
ment of milk except the fat. Yet it has only half 
the calories of whole milk. 


Its high-quality protein helps combat fatigue 
and excessive appetite, and at the same time is 
most beneficial for adequate calcium absorption. 


In dry form, PET Instant can boost milk nour- 
ishment in prepared dishes, even many not 
ordinarily made with milk. Reconstituted, it is 
ideal for drinking and cooking. 


Your patients will like new PET Instant. It has 
a delicious, fresh-sweet flavor, mixes instantly 
and costs as little as 8¢ a quart. 


NEW! 


pIssoLves © 
INSTANTLY 


Instantized so it dissolves 
almost at the touch of water. 


All the protein, calcium and 
B-vitamins of whole milk 
without the fat 


188s - 1960 


ANNIVERSARY 


©1959 


—PET MILK COMPANY ST.LOUIS I,MISSOURI— 
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Each tablet contains: , 
Provera (medroxyprogesterone acetate) 2.5 mg. ' 
Cardrase (ethoxzolamide) 
Levanil (ectylurea) 
DOSAGE: 1 tablet 1 or 2 times daily, 5-10 days 

before the period. 

THE UPJOHN COMPANY / KALAMAZOO, MICHIGAN 


GETS AT THE CAUSIEI 


to restore hormonal balance... 


corrective therapy Because Cytran contains the 
new progestin, Provera, you can now reach the cause 
of premenstrual tension—hormonal imbalance. Estrogen- 
progesterone ratio is adjusted to more normal premen- 
strual balance. Thus even abdominal discomfort, shaki- 
ness, fatigue—symptoms incompletely controlled by 
mere symptomatic treatments —are effectively relieved. 


to comfort the patient... 


symptomatic therapy An effective diuretic 
(Cardraset) and a mild tranquilizer (Levanilt) afford 
symptomatic relief while Provera works to effect a res- 
toration of hormonal balance. They also supplement the 
activity of Provera in those rare cases where restoration 
of hormone balance does not completely eliminate edema 
and anxiety /tension. 
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Upjohn 


OF PREMENSTRUAL TENSION 
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You can relieve 
cramping, heartburn, 
distention... 

as well as 

nausea and 


vomiting 


Combic 


*‘Combid’ does more than simply relieve nausea and 
vomiting of pregnancy. Cramping, heartburn and 
distention—so often accompanying and complicating 
pregnancy—also are effectively relieved by ‘Combid’. 


In pregnancy, ‘Combid’ Spansule capsules reduce 


¢ secretion * nausea and vomiting 


¢ spasm * anxiety, tension and apprehension 


for 10 to 12 hours after one dose. 


and isopropamide 


Spansule’ 


brand of brand of sustained 


prochlorperazine release capsules 


Each ‘Combid’ capsule contains 10 mg. of Compa- 
zine® (brand of prochlorperazine) and 5 mg. of 
Darbid® (brand of isopropamide), the potent, in- 
herently long-acting anticholinergic. 


Smith Kline & French Laboratories, Philadelphia 


SMITH 
KLINE 
FRENCH 
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obstetrical 
and 
gynecological 


patient 


BAC lf LIN FUNGICIDAL ... BACTERICIDAL . .. PROTOZOICIDAL COMPREHENSIVE ‘NSIVE. 


TREATMENT OF VAGINAL INFESTATION. 


A single BACULIN vaginal tablet generally destroys the 
vaginitis, namely Trichomonas V aginalis, Candida . 
and non-specific organisms. Prescribe BACULIN vaginal 
your next case of non-venereal vaginitis. 


VAGINAL TABLETS 


ANAUSEA ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING OF 


... SAFELY... EFFECTIVELY ... ECONOMICALLY. 
TABLETS 


Just prescribe BANAUSEA tablets, one upon arising and one at 


bedtirne. Turn your patients’ blue mornings pink with — 
BANAUSEA tablets, 
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the surgeon’s assurance 


of maximum cutting efficiency in 


every sterile blade package because... 


individual, puncture-resistant, reinforced foil pack- 
ages further protect these traditionally sharper B-P io = 
Sterile RIB-BACK carbon steel blades. 3 

individual package design facilitates ease in opening 


—minimizing possibility of blade recontamination. 


individual unopened packages are ready for- auto- 


claving—if desired. 

B-P RIB-BACK Blades are also 

available: RACK-PACK pack- 

ages or 6 Blades of a size in 

BARD-PARKER COMPANY. INC. wrappers. 
YANBURY, CONNECTICUT 


DICKINSON AND COMPANY 


RACK-PACK ~- RIB BACK are trademark 


Am. J. Obst. & Gynec. 
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ON CONTACT 


ON CONTACT KILLS ON CONTACT 


ON CONTACT 


KILLS ON CONTACT! Trichomonads, Monilia and Other Organisms 
Responsible for Non-Specific Infections in The Vaginal Tract 


BETADINE 


(ACTIVE INGREDIENT: POVIDONE IODINE*) 


DOUCHE 


DESTROYS all vaginal pathogens on contact (even in presence of blood, pus, vaginal secretions). 
PENETRATES into vaginal rugae. STOPS discharge and pruritus, reduces malodor. CLEARS the 
vaginal tract without irritation or sensitization... has been used with considerable success 
even in difficult and refractory cases.°® 


BETADINE™ VAGINAL GEL should be applied where more prolonged contact is required or 
when a douche may be inconvenient or contraindicated. SUPPLIED: Betadine Douche —§8 fil. oz. 
bottle. Betadine Vaginal Gel —3 oz. tube with applicator. 


REFERENCES: 1. Gershenfeld, L.: Am. J. Surg. 94:938, 1957. 2. Stone, J. D., and Burnet, F. M.: Australian J. Exper. Biol. & Med. 
Sc. 23:205, 1945. 3. Reddish, G. F.: Antiseptics, Disinfectants, Fungicides and Chemical and Physical Sterilization, Lea & 
Febiger, Philadelphia, 1954, pp. 171-211. 4. Chang, S. L., and Morris, J. C.: Engineering Chem. 45:1009, 1953. 5. Shelanski, 
H. A., and Shelanski, M. V.: Polyvinylpyrrolidone-lodine Studies Through 1951, G. A. & F. Corp. 6. Christhilf, S. M., Jr.: 


P ic i 
TAILBY-NASON COMPANY, INC. DOVER, DELAWARE 
established in 1905 


PAT. 2,739,922 G. A. & F. CORP, 
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... well tolerated whe 
...a highly potent, used on a properly indi 
bactericidal antibiotic ualized dosage sched 
for combating staph and which does not indt 


gram negative infections excessive blood le 


“In many instances its effect has been dramatic and life saving ...”* 


“Six of the patients who su-vived were considered to be terminally ill at the 
kanamycin was started but showed dramatic improvement and eventual compl 
recovery.”* 


“... indeed, the results [with kanamycin] are the most remarkable ever ¢ chi 
with otherwise fatal staphylococcal infections that we have ever seen.”” 


“There appears to be no doubt that kanamycin has been lifesaving in’ 0 
stances in which organismal resistance precludes the use of other antimiero i 


Information on dosage, administration and precautions 
contained in package insert or available on request. 


SUPPLY: KanTREX Injection, 0.5 Gm. kanamycin (as sulfate) in vial containing 2 ml. volume, 
- Kanrrex Injection, 1.0 Gm, kanamycin (as sulfate) in vial containing 3 ml. volume. 


g REFERENCES: 1. Yow, E. M.t Practitioner 182:759, 1959. 2. Yow, M. D., and Womack, G. K.; Ann. N. ¥. Acad. Sei. ' é 
1958. 3. Bunn, P. A., Balteh, A. and Krajnyak, O.: Ibid. 76:109, 1958. 4. Council on Drugs, J.A.M.A. 1722699, 
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She has so many questions. When she 
inquires about infant feeding, you 
want to prescribe a formula that 
meets the highest known nutritional 
standards and closely resembles 
breast milk. You want a formula optimal 
in proteins, fats, carbohydrates, vitamins 
and minerals to promote sound 

health and physiologic growth. 

The S-M-A Formula, made by Wyeth, 
is a nutritionally balanced food 
patterned after breast milk. Your 
patients will appreciate its conven- 
ience...ease of use...and economy 
of time and money. 

“Expecting Your Baby,” the new 
Wyeth booklet, helps answer her many 
questions. It’s a handsome, factual 
guide for expectant mothers through 
the prenatal period. Your Wyeth 
Territory Manager will be giad 
to supply you with copies. 


Wyeth Laboratories Philadelphia 1, Pa. 


INSTANT POWDER CONCENTRATED LIQUID 


Food Formula For Infants oe 


UNSURPASSED IN NEARNESS TO HEALTHY MOTHERS’ MILK 


A Century of Service to Medicine 
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$pecijic onthe large bowel 
tee imulant - smooth, overnight action 3 
erated - non-habituating 
WHERE STOOL SOFTENING IS ALSO INDICATE q 
ALLWVE | wength capsules for maximum economy 
§ 
; of NEUTRAPEN® for penicillin reactions. 2 
: 


orally effective progestational therapy 


NORLUTIN | 


(norethincrone, Parke-Davis) 
in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea e menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 


threatened abortion premenstrual tension dysmenorrhea 
PACKAGING: 5-mg. scored tablets, bottles of 30. 


12660 


PARKE, DAVIS & COMPANY «¢ DETROIT 32, MICHIGAN 
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Comparative Effectiveness A K 
in softening fecal mass 


Capsule 
softens up 


Caicium Bis-(Diocty! Sulfosuccinate) 
Only 1 - 240 mg. capsule per day 


tod times 
the normal | 
ally fecal 


Expected increased fecal 
quantity in constipation 


excretion 
Therapeutic effectiveness in constipation 
depends on a more complete softening of the 
increased fecal load. ONE Surfak capsule is all 
that is needed to soften fecal matter up to 
three times the normal daily fecal excretion. 
This superior fecal softening effectiveness of 
Surfak is demonstrated in the chart shown, which 
indicates that a much wider range of patients 
—even those with severe constipation—can be 
successfully treated with only one capsule 
daily with usually complete freedom from side 
effects. Surfak is non-laxative, thus eliminating 
the “griping,” flatulence, oily leakage 
or danger of habituation often associated 
with laxative therapy. 

DOSAGE: One Surfak 240 mg. soft gelatin 
capsule daily for adults. Surfak 50 mg. soft 
gelatin capsules—for children, and adults with 
minimum needs, one to three daily. 
SUPPLY: 240 mg.—bottles of 15 and 100. 

50 mg.—bottles of 30 and 100. 


Daily Dose Effective in Wide Range of Patients LLOYD BROTHERS, INC. 


CINCINNATI 3, OHIO 


Am. J. Obst. & Gynec. 
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€ can choose her own gown... 


but she needs your help to plan her family 


elfen  Preceptin 


VAGINAL CREAM VAGINAL GEL 


THE MODERN CHEMICAL SPERMICIDE THE SPERMICIDAL GEL WITH BUILT-IN BARRIER 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 
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Of course, women like “Premarin? 


HERAPY for the menopause syndrome should re- 

lieve not only the psychic instability attendant the 
condition, but the vasomotor instability of estrogen 
decline as well. Though they would have a hard time 
explaining it in such medical terms, this is the reason 
women like “Premarin.” 

The patient isn’t alone in her devotion to this natural 
estrogen. Doctors, husbands, and family all like what 
it does for the patient, the wife, and the homemaker. 

When, because of the menopause, the psyche needs 


nursing — “Premarin” nurses. When hot flushes need 
suppressing, “Premarin” suppresses. In short, when 
you want to treat the whole menopause, (and how 
else is it to be treated?) , let your choice be “Premarin,” 
a complete natural estrogen complex. 

“Premarin,” conjugated estrogens (equine), is avail- 
able as tablets and liquid, and also in combination 
with meprobamate or methyltestosterone. 

Ayerst Laboratories * New York 16, N.Y. 
Montreal, Canada 
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the true specific : 
monilial vaginitis 


start therapy 
with GENTIA-JEL 
... tt works 
when others fail 


WESTWOOD PHARMACEUTICALS Bufftaio 13, New York 
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PELVIC 


INFLAMMATORY 
DISEASE? 
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latest clinical data show Chymar 
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| 
‘controlled inflammation, swelling and 


ipain in 9 out of every 10 patients."’ 


preparatior 


“Of the group (15°%) which did not respond to treat- 
ment, most had advanced pelvic masses which also 
had failed to respond to other conventional therapy 
used previously.””! 

1. Reich, W. J., and Nechtow, M. J.: Am. Pract. & Digest Treat. 


11:45, 1960. 2. Reich, W. J., and Nechtow, M. J.: Scientific Exhibit, 
Chicago Med. Soc. (March) 1960. 


SYSTEMIC ROUTE TO FASTER HEALING 


CHYMAR 


Buccal / Aqueous / Oil 


the superior anti-inflammatory enzyme 


CONTROLS INFLAMMATION, SWELLING AND PAIN 


CHYMAR Buccal 

Crystallized chymotrypsin in a tablet formulated for 
buccal absorption. Bottles of 24 tablets. Enzymatic 
activity, 10,000 Armour Units per tablet. 


CHYMAR Aqueous 

Solution of crystallized chymotrypsin in sodium chloride 
injection for intramuscular use. Vials of 5 cc. Enzymatic 
activity, 5000 Armour Units per cc. 


CHYMAR 

Suspension of crystallized chymotrypsin in oil for intra- 
muscular injection. Vials of 5 cc. Enzymatic activity, 
5000 Armour Units per cc. 


ARMOUR PHARMACEUTICAL COMPANY ° KANKAKEE, ILLINOIS 
Armour Means Protection 
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safe and extraordinarily 
effective diuretic...’”’ 


Naturetin — reliable therapy in edema and 

hypertension — maintains a favorable uri- 

nary sodium-potassium excretion ratio .. . 

retains a balanced electrolytic pattern: 

‘¢.,. the increase in urinary output occurs 
promptly ...’’? 

‘¢.,. the least likely to invoke a negative 
potassium balance ...’’? 

‘¢...a dose of 5 mg. of Naturetin produces a 
maximal sodium loss.’’? 

‘¢,..an effective diuretic agent as manifested 
by the loss in weight ...’’* 

‘¢...no apparent influence of clinical 
importance on the serum electrolytes 
or white blood count.’’® 

‘¢.,.no untoward reactions were attributed 
to the drug.’’* 

Although Naturetin causes the least serum 

potassium depletion as compared with other 

diuretics, supplementary potassium chloride in 

Naturetin ¢ K provides added protection when 

treating hypokalemia-prone patients; in con- 

ditions where likelihood of electrolyte imbal- 

ance is increased or during extended periods 

of therapy. 


Numerous clinical studies confirm the effec- 
tiveness'"!5 of Naturetin as a diuretic and 
antihypertensive — usually in dosages of 5 
mg. per day. 

@ the most potent diuretic, mg. for mg.—more 
than 100 times as potent as chlorothiazide 
prolonged action —in excess of 18 hours 
maintains its efficacy as a diuretic and anti- 
hypertensive even after prolonged or increased 
dosage use ® convenient once-a-day dosage — 
more economical for patients # low toxicity — 
few side effects—low sodium diets not necessary 
@ not contraindicated except in complete renal 
shutdown & in hypertension—significant lower- 
ing of the blood pressure. Naturetin may be 
used alone or with other antihypertensive drugs 
in lowered doses. 

Supplied: Naturetin Tablets, 5 mg. (scored) 
and 2.5 mg. Naturetin ¢ K (5 @ 500) Tablets 
(capsule-shaped) containing 5 mg. benzydro- 
flumethiazide and 500 mg. potassium chloride. 
Naturetin €¢ K (2.5 ¢ 500) Tablets (capsule- 
shaped) containing 2.5 mg. benzydroflumethia- 
zide and 500 mg. potassium 

chloride. 
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infections 


OSA-TERRAMYCIN® 


etracycline with glucosamine 


CAPSULES 


The greater effectiveness, proven 
safety, and outstanding toleration 
of Terramycin provide a margin of 
difference for swift response and 
uncomplicated recovery. 


This margin is further extended by Xe 
convenient, economical, ready-to-use ail 
Terramycin Intramuscular Solution 
followed by oral Cosa-Terramycin — 
ry compatible, coordinated course 
0 
broad spectrum therapy worthy of Supply: Cosa-Terramycin Capsules — 250 mg. 
consider ation for your next patient with and 125 mg. New Cosa-Terrabon* Oral Suspension 
an obstetric or gynecologic infection, —125 mg./5 ce. (tsp.), preconstituted, fruit 
flavored, bottles of 2 oz. and 1 pint. 
New Cosa-Terrabon Pediatric Drops — 
100 mg./cc. (5 mg./drop), preconstituted, fruit 


Pfizer) Science for the world’s well-being™ flavored, 10 cc. bottle with calibrated plastic 

dropper. Terramycin Intramuscular Solutiont 
PFIZER LABORATORIES, Div., Chas. Pfizer & Co., Ine. <a ampules of 100 mg./2 ec. and 250 mg./2 ec. 
Brooklyn 6, N.Y. 

. ar Terramycin is also available in a variety of 


nec. tContains 2% Xylocaine® (lidocaine) , registered trademark of topical and local forms to meet specific 
Astra Pharmaceutical Products, Inc, therapeutic requirements. 
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MAXIMAL BLOOD LEVELS Substantially 
higher than potassium penicillin V 
higher levels than with intramuscular 
procaine penicillin G). Yo.. «et injection 
levels with a tablet. 


COMPARATIVE ORAL SERUM LEVELS* 
Fasting and Non-Fasting States / 250 Mg. Dose 


35 

Maxipen, Fast 

Maxipen, Non-Fast 

as penicillin V potassium. Fast 
penicillin V potassium. Non-Fast 


30 


25 


AVERAGE SERUM LEVELS Mcg./Mt. 


*Based on 3294 individual serum antibiotic determinations. 
Complete details on request. 


MAXIMAL FLEXIBILITY May be admin- 

istered without regard to meals. How- 
ever, highest absorption is achieved 
when taken just before or between 
meals. 


May, 1960 


MAXIMAL ORAL INDICATIONS Indicated 
in infections caused by streptococci, 
pneumococci, susceptible staphylococci, 
and gonococci, including: 


pneumococcal impetigo 
pneumonia susceptible 
gonorrhea staphylococcal 
tonsillitis abscesses (with 
laryngitis indicated surgery) 
otitis media cellulitis ‘ 
streptococcal lymphangitis 
pharyngitis pyoderma 


Also prophylactically in secondary in- 
fections following tonsillectomy, dental 
extractions, other surgical procedures. 


Dosage: For moderately severe conditions, 
125 to 250 mg. three times daily. For more 
severe conditions, 500 mg. as often as every 
four hours around the clock. 


Note: To date, MAXIPEN has not shown less 
allergic reactions than older oral penicil- 
lins. Usual precautions regarding adminis- 
tration should be observed. 

Supplied: MAXIPEN TABLETS, scored, 125 mg. 
(200,000 units) bottles of 36; 250 mg. 
(400,000 units) bottles of 24 and 100. 
MAXIPEN FOR ORAL SOLUTION; reconstituted 
each 5 cc. contains 125 mg., in 60 cc. bottles. 


Triumph of Man Over Molecule 
Designed by Pfizer for Maximal Benefit 


New York 17, N.Y. 

J. B. Roerig and Company 

Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being™ 
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contracts the uterus, 
speeds involution, 
and prevents 


postpartum hemorrhage 


ERGOTRATE MALEATE 


Ergotrate Maleate almost completely eliminates postpar- 
tum hemorrhage due to uterine atony. Administered during 
the puerperium, it increases the rate, extent, and regularity 
of uterine involution; decreases the amount and sanguineous 
character of the lochia; and decreases puerperal morbidity 
due to uterine infection. Ergotrate Maleate is available in 
1-cc. ampoules of 0.2 mg. and in tablets of 0.2 mg. 


Ergotrate® Maleate (ergonovine maleate, Lilly) 


ELI LILLY AND COMPANY « INDIANAPOLIS 6, INDIANA, U.S.A. 
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Obstetricians and Gynecologists 


Responsibilities of the obstetrician-gynecologist 


Presidential address 


A. N. ARNESON, M.D. 


St. Louis, Missouri 


‘““Many history-making events in our 
specialty have had their development in the 
Mississippi Valley. Let us now assemble the 
strength of this organization to solicit help 
from the College and sister societies to or- 
ganize a cancer training program which will 
result in a cooperative program of therapy. 
Let the Central be known for its contribu- 
tion to the treatment of pelvic malignancy 
as it is known for its maternal welfare 
studies.” Thus reads the closing paragraph 
of the Presidential Address delivered by 


From the Department of Obstetrics and 
Gynecology and the Mallinckrodt 
Institute of Radiology, Washington 
University School of Medicine. 


Presented at the Twenty-seventh Annual 
Meeting of the Central Association of 

Obstetricians and Gynecologists, Chicago, 
Illinois, Sept. 24-26, 1959. 


in the treatment of uterine cancer 


Herbert Schmitz® at the meeting of the Cen- 
tral Association last year. He deals construc- 
tively with an area of critical importance to 
obstetrics and gynecology. He directs the 
potential of this organization toward a goal 
of significant service to medicine as a whole. 
I cannot construct a more appropriate state- 
ment to introduce the remarks I am privi- 
leged to present in 1959. 

Howard Taylor,’ in similarly addressing 
the American Gynecological Society, spoke 
more broadly regarding the question of 
overlapping spheres of specialty influence. 
Under the title, “Competition and Coopera- 
tion,’ he gave intellectual and technical ex- 
pansion as a basis for interdiscipline con- 
flict. He believes obstetrics and gynecology 
to be particularly vulnerable to encroach- 
ment due to the indefinite boundaries of its 
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scope and to the fact that the wide range 
of knowledge and techniques necessary in 
its practice are subject to subdivision. To 
escape conflict and to develop cooperation, 
he suggests the development of subdivisions 
attached to obstetric and gynecologic de- 


partments “representing . . . the special in- 
terests of several members of the staff.” He 
also recommends that suitable consultants 
from other medical disciplines be “attached 
to the obstetric and gynecologic staffs on a 
moderately permanent basis.” 

The division of clinical medicine into dif- 
ferent specialty groups creates sections in- 
tended to deal independently with problems 
falling into the respective areas. Each is 
vertically constructed within circumscribed 
areas defined by factors such as anatomy, 
physiology, pathology, and in some instances 
special technical procedures. That order of 
development may satisfy intellectual drive 
by the perfection of skills within a restricted 
field, but, by isolation from the broader 
aspects of medicine distributed more hori- 
zontally, it also prompts circumspectness. 

The practice of medicine is, in a broad 
sense, the technical application of intellec- 
tual development achieved in education. 
That program is not accomplished without 
molding psychological concepts into a pat- 
tern of considerable uniformity. The attain- 
ment of successive levels of education de- 
velops a total experience that conditions the 
individual’s concept of the scope and appli- 
cation of his skill. Advance in medicine im- 
poses upon the specialist an increasing diffi- 
culty in qualifying himself adequately for 
the management of problems in his chosen 
field. Concentration upon that objective can 
lead to neglect of the fringe areas. If, on 
the other hand, he develops special interest 
in a sphere of overlapping influence, he may 
find himself in a zone of disputed preroga- 
tive. We usually meet those problems effec- 
tively by group participation. Does that tend 
to erode the stature of a specialty? Is that 
the method best suited to dealing with prob- 
lems in the fringe area? We need answers 
to those questions, and for obstetrics and 
gynecology the solution is the responsibility 
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of all specialists in the discipline. Any ad- 
justment that may be indicated after assess- 
ment of the question must, by necessity, be 
initiated at the level of postgraduate edu- 
cation. 

Intellectual development of the obstetri- 
cian-gynecologist has been explored by 
Gardner,® Morton,® Mengert,* Douglas* and 
others. It is not my intention here to extend 
discussion of the subject which has lately 
come into popularity. Neither can I qualify 
in the field of medical education. I do wish, 
however, to draw upon personal experience 
in the treatment of gynecologic cancer, and 
I join with Schmitz in urging leadership in 
that area. 

The treatment of cancer of the female 
reproductive tract necessitates broad utiliza- 
tion of radiotherapy. This requires close 
collaboration between gynecologist and radi- 
ologist, the latter being brought into inti- 
mate contact with all patients except those 
managed by surgery alone and occasional 
ones treated only with radium. It is not our 
concern to specify here any of the tech- 
niques of irradiation that may be used, nor 
to identify for any particular variety of tu- 
mor the type of treatment employed inde- 
pendently or in conjunction with surgery. 

For some lesions, however, the extent of 
utilization creates an overlap of interest that 
almost obliterates lines of specialty separa- 
tion between gynecology and radiology. That 
is particularly true for cervical cancer, which 
can be readily understood if one considers 
the accessibility of those lesions for radium 
treatment, the favorable radiation response 
of epidermoid cancer, and tolerance of the 
uterus and vagina to radiation injury. Those 
facts were promptly realized by gynecolo- 
gists, and with the discovery of radium they 
became pioneers in its use. Furthermore, 
they have, by necessity, developed consider- 
able knowledge of radiotherapy. It must be 
remembered, however, that the factors 
which attract the gynecologist also present 
equal appeal to the radiotherapist. It is thus 
understandable that an element of conflict 
in prerogative exists in the overlapping in- 
terest concerned with the utilization of radium. 


< 


Volume 79 
Number 5 


The circumspect arguments that have 
been developed with intent to support quali- 
fications of either the gynecologist or the 
radiologist are familiar to all of us. They 
have origin in what may be termed “coffee 
break philosophy.” It may be contended, 
for example, that skills of the gynecologist 
are essential for the examining of patients 
and for “properly” placing radium, or that 
the radiologist’s knowledge of physics is es- 
sential for treatment. Both skill and knowl- 
edge are required, but I do not believe that 
gynecologists have monopoly in bimanual 
examination, nor that radiologists have mo- 
nopoly in understanding physics. No radiolo- 
gist should undertake the administration of 
external irradiation without first examining 
the patient, and no gynecologist should at- 
tempt radium treatment with only the aim 
of delivering a specified dose in milligram- 
hours of exposure. It is the deficiencies of 
gynecologist and radiologist alike that need 
correction. 

One may justifiably argue that the appli- 
cation of radium is a surgical procedure. 
Some of the interstitial techniques require 
a high degree of skill. In a broad sense, how- 
ever, the application of external irradiation 
is also surgical in its effects upon tissues. 
The radiotherapist must, therefore, be more 
surgically minded than the diagnostic radi- 
ologist. One may correctly state that the 
physical factors of radium treatment must 
be integrated with external irradiation so 
that the total dose may be considered, but it 
is equally important that the action of both 
be considered in terms of long-range effects. 
Any attempt to assign responsibility for ra- 
dium treatment on the basis of specialty 
identification is faulty, due to the misconcep- 
tion of staging the management of cancer 
into successive steps. Individual patients pass 
through phases of diagnosis, treatment, and 
then follow-up, but those entities are not to 
be considered separately. Collectively they 
form the natural history of cancer, and each 
step is dependent upon the others. The pri- 
mary contribution of the gynecologist, in 
addition to traditional knowledge in the 
use of radium, is in the areas of surgical 
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skill and experience in diagnosis and follow- 
up. The radiologist possesses special techni- 
cal knowledge in the physical principles of 
irradiation, and has firmly within his spe- 
cialty the use of external irradiation. To- 
gether they form the full complement of 
knowledge and skill necessary for care of 
the patient on the basis of interpreting natu- 
ral history. 

In the larger special centers both radiolo- 
gist and gynecologist meet effectively in 
group participation through the medium of 
tumor clinics. It is essential, however, that 
these organizations function for diagnosis, 
treatment, follow-up, and instruction. Free 
interchange of abilities at this level develops 
the radiotherapeutic skills of gynecologist 
and radiologist alike. In a cooperative at- 
mosphere dealing with an adequate volume 
of material they can participate equally in 
the use of radium. There need be no spe- 
cialty delineations except in the areas of 
definite surgical procedure, and in the ap- 
plication of external irradiation. 

Such ideal circumstances do not always 
prevail. The professional and economic in- 
terests of the radiologist are apt to be more 
closely identified with roentgen diagnosis 
than with therapy. The obstetrician-gyne- 
cologist also has bilateral interests, and one 
phase of his specialty may dominate the 
other. Management of cancer has no direct 
relationship to either roentgen diagnosis or 
obstetrics. The occurrence of cancer may be 
rare in many obstetric-gynecologic prac- 
tices. 

Management of those problems may be 
accomplished by referral to the radiologist, 
and in that sense he acts to pool the experi- 
ence of several gynecologists. He may man- 
age the situation well, but in many in- 
stances he administers a standard course of 
external irradiation and refers the patient 
back to the gynecologist for radium treat- 
ment, or for follow-up, or for both proce- 
dures. In such instances the treatment phase 
is completely isolated from other factors of 
natural history. Furthermore, both gynecolo- 
gist and radiologist approach the problem 
without adequate knowledge and experience. 
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They find themselves riding squarely upon 
the horns of a dilemma. This they try to 
solve by falling insecurely upon certain pop- 
ular data identified with points specified as 
“A” and “B” within the pelvis. They as- 
sume those theoretical points to have critical 
significance and, without seeing the problem 
in its entirety, become obsessed with the aim 
of delivering there a so-called “maximal 
dose.” Are they not then guilty of treating 
points instead of patients? 

There is no reason to fix a standard order 
of procedure upon the treatment of cervical 
cancer, but the lack of definition in responsi- 
bility is an example of the neglect that can 
occur in a fringe area of overlapping influ- 
ence. By no means do we want to impose 
unwarranted restrictions upon patient or 
physician, but it is archaic to continue the 
practice of random solution made according 
to existing custom at the local level. The 
situation is not wholly correctable by con- 
centration of cases at the larger centers. 

The key to the problem is to be found in 
education. That is not intended to imply 
need for developing radiotherapeutic skills 
in all obstetrician-gynecologists nor the ne- 
cessity for making radiotherapists of all 
radiologists. It is intended to encourage in 
both disciplines the development of inte- 
grated educational facilities to serve individ- 
uals with a natural bent for cancer manage- 
ment. 

An encouraging degree of progress has 
been made. The American College of Ob- 
stetricians and Gynecologists found in a 
survey of medical schools that programs of 
instruction in radiotherapy and in the haz- 
ards of radiation exposure are conducted in 
about three fourths of the departments of 
obstetrics and gynecology. Presentation of 
the material is done in cooperation with de- 
partments of radiology and with other dis- 
ciplines including the basic sciences. In ad- 
dition to bilateral participation in teaching, 
there is also collaboration in clinical practice 
dealing with the use of radium. 

Of special interest is the fact that about 
15 per cent of the reporting institutions 
include in their resident training programs 
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some form of special rotation through other 
services. Those temporary assignments may 
be in radiotherapy, or in a general oncologic 
division, or in a separate gynecologic tumor 
service. The American College of Radiology 
is generously cooperative in extending un- 
derstanding in overlapping areas by the utili- 
zation of various media for presenting data 
dealing with the question of radiation haz- 
ards. This problem is to remain with us 
indefinitely, and it is of special concern to 
obstetrics. There is meanwhile no forseeable 
time at which either radiation or surgery 
will be supplanted in the treatment of can- 
cer. If we improve understanding between 
radiology and gynecology we advance total 
knowledge in cancer. If we advance that 
knowledge we speed the time at which more 
effective methods of treatment may be de- 
veloped. 

The foundation for resolving problems in 
interspecialty zones of influence has been set 
by Taylor. In the case of cancer of the fe- 
male reproductive tract that can be done 
best, as specified by Schmitz, through the 
medium of a cooperative training program. 
The aim of the educational drive must be 
identification of treatment with the full 
course of natural history. 

Responsibility for leadership falls upon 
obstetrics and gynecology because the areas 
of diagnosis and follow-up are almost exclu- 
sively the concern of that discipline. Quali- 
fications for implementing the program are 
already available in the major centers, and 
the necessary changes can be accomplished 
without disrupting current teaching prac- 
tices. The development of individuals inter- 
ested in obstetrics and gynecology, or in 
radiology, will continue in accordance with 
the best concepts. Those in either group with 
a natural bent for the management of can- 
cer can be given additional educational ex- 
perience in a cooperative effort sponsored 
jointly by both disciplines. The graduate of 
that extended program should be qualified 
in his chosen specialty, as well as in the 
fringe area of overlapping influence. 

Specific comment upon certain details is 
necessary to develop further the general 
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principles already defined. Special adapta- 
bility is not a quality that is readily appreci- 
ated by either the individual or his instruc- 
tors. Natural bent develops gradually, and 
it is usually associated with accumulated 
experience. Interest in the management of 
cancer is best fostered in an environment 
that is surgically oriented rather than in one 
limited to either obstetrics or roentgen diag- 
nosis alone. Thus, the selection of an indi- 
vidual for the extended program should not 
be made early in his postgraduate experi- 
ence. Once he is selected, however, I be- 
lieve he must be psychologically conditioned 
to the management of cancer and that he 
must develop an insatiable interest in can- 
cer diagnosis and follow-up. 

To implement the total program I propose 
the establishment of a joint authority repre- 
senting at the national level both obstetrics 
and gynecology and radiology with specific 
assignment in the following areas: 

1. The first duty should be the collation 
of data on all funds now available for grad- 
uate education in cancer of the female re- 
productive tract. The authority should seek 
additional resources and, whenever agree- 
able, act as agent for their allotment. 

2. The authority should develop specific 
fellowship grants with financial attractive- 
ness and suitable tenure for a specified pe- 
riod of years. By making grants directly to 
carefully selected candidates, rather than 
by annual disbursement through institutional 
appointment, they will lessen the risk of dis- 
sipating sums upon individuals only tem- 


Treatment of uterine cancer 837 


porarily interested in cancer during their 
regular residency program. 

3. The authority should prepare itself to 
aid candidates in the preparation of an edu- 
cational program best suited to their indi- 
vidual requirements. They should be free to 
utilize any available appointments in ac- 
credited institutions and any acceptable pre- 
ceptorships. The stated aim should be the 
development of specialists qualified in their 
chosen discipline as well as in the zone of 
interest overlapping obstetrics and gynecol- 
ogy and radiology, and not the development 
of specialists in cancer alone. The candidate 
must be free to identify himself with either 
discipline, but the authority should encour- 
age the possibility for an individual to iden- 
tify himself with both specialties, if he is so 
qualified. 

A program of this type is neither idealistic 
nor impractical. The spark of inception must 
come from an organization such as the 
Central Association. From what better 
source can we derive recommendation for 
establishing a joint authority with radiolo- 
gists? To what means better than fellow- 
ship grants can we apply our financial re- 
sources? Action taken by the Central Asso- 
ciation will be multiplied by that taken by 
sister societies in our discipline and by re- 
lated ones in radiology. It is thus that we 
have opportunity for leadership to continue 
achievement in accordance with Schmitz’ 
statement that, “Many history-making events 
in our specialty have had their development 
in the Mississippi Valley.” 
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occurring in toxemia 


Indianapolis, Indiana 


T HE classic triad of acute toxemia is hyper- 
tension, proteinuria, and edema. The mech- 
anism by which the vasospasm and hyper- 
tension are produced has been unknown. 
Several investigators’* have postulated. the 
presence of a pressor substance in the pla- 
centa, but none has been demonstrated. In 
this report, evidence will be presented indi- 
cating the presence of a pressor substance 
in the decidua and amniotic fluid of pa- 
tients with acute toxemia. For this pressor 
substance, we suggest the name “hystero- 
tonin.” 


Materials and methods 


Amniotic fluid was obtained by transab- 
dominal uterine puncture utilizing an 18 
gauge, 4 inch spinal needle similar to the 
technique described by Caldeyro and AI- 
varez.* These fluids were collected at vary- 
ing periods during the last 3 months of preg- 
nancy and during labor. 

Placental and decidual extracts were pre- 
pared similar to Helmer’s technique’ for 
preparation of renin from the kidneys. This 
involves dilution of the fresh specimen with 
three parts of 0.9 per cent sodium chloride 
solution. This mixture is ground in a Waring 


From the Department of Obstetrics and 
Gynecology, Indiana University 
Medical Center and Indianapolis 
General Hospital. 


Prize Award Paper, presented at the 
Twenty-seventh Annual Meeting of 
the Central Association of Obstetricians 
and Gynecologists, Chicago, Illinois, 
Sept. 24-26, 1959. 


A pressor substance (hysterotonin) 


CHARLES A. HUNTER, JR., M.D. 
WILLIAM F. HOWARD, M.D. 


Blendor until homogenized. The pH is ad- 
justed to approximately 5.0 with glacial 
acetic acid. The extract is centrifuged and 
the supernatant fluid (residue discarded) is 
precipitated at 0.6 saturation with am- 
monium sulfate. This mixture is filtered by 
suction and the residue is dissolved in dis- 
tilled water and dialyzed in a cellophane 
membrane with cold water for 18 to 24 hours. 

1. Isolated aortic muscle strip. Spirally 
cut strips of rabbit aorta, as described by 
Furchgott and Bhadrakom,® were used as a 
test organ for assay of amniotic fluid and 
decidual and placental extracts. The spirally 
cut strips of rabbit thoracic aorta are well 
suited for both qualitative and quantitative 
investigations of the effect of drugs on ar- 
terial smooth muscle. The unstretched aortic 
strip was mounted in a muscle chamber 
having a 20 ml. capacity (Fig. 1). Krebs bi- 
carbonate solution,’ containing 0.2 per cent 
glucose, bathes the muscle strip. Through 
this solution 95 per cent oxygen and 5 per 
cent carbon dioxide are bubbled to main- 
tain the pH of 7.4. The entire bath is main- 
tained at 37° C. The aortic strip is attached 
to an isotonic lever with an eightfold am- 
plification and counterweighted to exert 4 
Gm. tension on the strip. A small vibrating 
motor is attached to the rod holding the 
lever to promote relaxation of the muscle 
strip and to eliminate any friction of the 
stylus on the paper. The contractions are 
recorded on Waxer paper (Gorrell and 
Gorrell) with a heated stylus attached to 
the lever. 
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TO PRE-HEATED 
( RESERVOR 


TO DRAIN 


Fig. 1. Diagram of apparatus for detecting and 
recording constrictor substances. 


2. Isolated uterine muscle strip. An ex- 
cised horn of a mature, virgin guinea pig 
uterus was placed in the muscle bath in the 
same manner as the rabbit aortic strip. 

3. Pithed nephrectomized cat. A _ cat, 
starved and nephrectomized for 2 days, is 
with pentobarbital anesthesia 
and immediately pithed.* After a lapse of 1 
to 2 hours, the animal preparation is utilized 
for studying the vasopressor effects of the 
amniotic fluid and placental and decidual ex- 
tracts. A continuous blood pressure record- 
ing was obtained by a mercury manometer 
connected to a cannula inserted 


anesthetized 


into the 
carotid artery. The external jugular vein 
was cannulated for injection of the test 
solutions which previously were made iso- 
tonic. 
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4. Antidiuretic effect. To determine the 
antidiuretic effect of the decidual extracts, 
the method of Gilman and Goodman® was 
followed. Male rats, weighing from 50 to 
100 grams, were starved for 18 hours prior 
to the experiment. Three hours prior to the 
collection of urine, each animal was orally 
hydrated with 2.5 ml. per 100 grams of 
body weight with tap water. This was done 
to insure the animal against being in a state 
of dehydration. At the conclusion of this 
3 hour period, each rat was given 5 ml. of 
tap water for every 100 Gm. of body weight 
by stomach tube. The test animals were 
given 1.0 ml. of decidual extract subcu- 
taneously. The animals were divided into 
groups of 4 and placed in metabolism cages 
for collection of urine. The urine excretion 
measurements were recorded every 30 min- 
utes, beginning at zero time when the rat 
was treated and placed in the cage. 


Results 


The response of the aortic muscle strip, 
upon addition of amniotic fluid from normal 
and toxemic patients, is shown in Fig. 2. 
The addition of normal amniotic fluid to 
the muscle chamber resulted in no response. 
However, the aortic muscle constricted when 
the amniotic fluid from toxemic patients was 
added (Patients R. S. and D. L.). 


R. S. had been hospitalized for a period of 
one week prior to the onset of labor because of 
elevated blood pressure, albuminuria, and ex- 
cessive weight gain. The blood pressure had re- 
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Fig. 2. Isolated aortic muscle responses to amniotic fluid from normal and toxemic 


patients. 
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tomized cat). 


turned to normotensive levels before onset of 
labor, but again became elevated during the first 
stage. At the time of this amniotic tap, the 
blood pressure was 160/100 and rising. An am- 
niotic tap 40 minutes later was negative. This 
phenomenon is in accord with the experience of 
Dexter and Haynes,!° who found that a similar 
polypeptide, angiotonin, could be detected in 
dogs only when the blood pressure was rising. 
Once the blood pressure was stabilized, no angio- 
tonin could be demonstrated. 

D. L. was a 42-year-old, white multipara, 
whose amniotic fluid was inactive at 38 weeks. 
The tracing shown in Fig. 2 is of a specimen 
drawn during the second stage of labor when 
the blood pressure was 144/86 and albuminuria 
was 2 plus. She developed unequivocal toxemia 
post partum with a blood pressure of 156/96. 


Fig. 3. Pressor response of amniotic fluid from a toxemic patient (pithed nephrec- 


This experiment demonstrates the pres- 
ence of a constrictor substance in the am- 
niotic fluid from toxemic patients and the 
absence of such a constrictor substance in 
amniotic fluid from normal patients. 


In order to demonstrate the pressor ef- 
fect of a previously determined constrictor 
substance, the preparation from the starved, 
nephrectomized cat was used. The pressor 
activity of an amniotic fluid (R. S.) having 
a constrictor response in the aortic muscle 
chamber is illustrated in Fig. 3. The initial 
systolic blood pressure of the cat was 68 
mm. Hg, and, following the injection of 
1 ml. of amniotic fluid from patient R. S., 
the cat’s pressure rose to 98 mm. Hg. In- 
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Fig. 5. The effects of an adrenergic blocking agent on hysterotonin in amniotic 


fluid and decidua. 


jection of 2 ml. resulted in a rise to 118 mm. 
Hg. This is a quantitative pressor response 
to varying amounts of amniotic fluid and 
angiotonin. 

To determine the sites of location and the 
relative amounts of this pressor substance, 
the amniotic fluid, decidua, and placenta 
were assayed in the aortic muscle chamber 
and the cat preparations. In Fig. 4 the 
specimens were obtained from a 22-year-old 
Negro woman with a previous history of 
severe toxemia resulting in a stillbirth. At 
36 weeks gestation the patient was normo- 
tensive and the amniotic fluid was negative. 


During the forty-first week of gestation she 
went into spontaneous labor and blood pres- 
sure rose to 140/110. This amniotic fluid 
was obtained during the second stage of 
labor. As shown in Fig. 4 the amniotic fluid 
and freshly ground decidua revealed a con- 
strictive response. The freshly ground pla- 
centa was negative. This experiment has 
been repeated numerous times, including 
the testing of extracts of the membranes. 
The pressor substance appears to be local- 
ized in the amniotic fluid and decidua. 

Fig. 5 illustrates the response of the aortic 
muscle strip to a strongly positive amniotic 
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Fig. 6. The effect of a serotonin blocking agent (LSD) on hysterotonin. 
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fluid and decidual extract obtained from 
the same toxemic patient. The blood pres- 
sure was 170/130. It also demonstrates the 
inability of an adrenergic blocking agent, 
Regitine,* to block the reponse to this pres- 
sor agent in the amniotic fluid and decidua. 

The wide occurrence of 5-hydroxytryp- 
tamine (serotonin) in the human body man- 
dated that this compound be eliminated. 
Fortunately, this compound has specific an- 
tagonists, lysergic acid diethylamide (LSD) 
and Regitine. In Fig. 6 the antagonist 
(LSD) was injected into the muscle cham- 
ber and, after a period of 20 minutes, hys- 
terotonin was added. There was no 
in the contraction. Serotonin 
was added to the strip following this ex- 
periment and failed to cause a contraction 
of the muscle strip, thereby demonstrating 
the ability of LSD to block serotonin. 

To determine the thermostability of the 
pressor substance at different pH ranges, 
separate tubes of one decidual extract were 
adjusted to pH 3.3, 4.3, 5.3, 6.3, 7.3, and 
8.3 and boiled for 10 minutes before adding 
to the aortic muscle chamber. Fig. 7 illus- 
trates no change in activity, indicating the 
pressor substance as thermostabile in a pH 
range from 3.3 to 8.3. 

Proteolytic enzymes are capable of inac- 
tivating polypeptides.*t The kidney of most 


diminution 


*Phentolamine methanesulfonate, Ciba Pharmaceutical 


Products, Inc., Summit, New Jersey. 
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Fig. 7. Thermostability of hysterotonin in decidua and inactivation by proteolytic 


animals is rich in proteolytic enzymes. This 
is the basis for nephrectomizing a cat prior 
to testing for pressor activity of polypep- 
tides. The inactivation of hysterotonin in 
decidual extracts is demonstrated in Fig. 7. 
The pressor material in Fig. 8 was obtained 
from the amniotic fluid and was inactivated 
also by the kidney extract. This is further 
evidence of the similarity between the pres- 
sor substance in amniotic fluid and in de- 
cidua. 
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Fig. 8. Inactivation of hysterotonin in amniotic 
fluid by proteolytic enzymes. 
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Fig. 9. Enzymatic activation of decidual extract. 


We believe that the evidence points to- 
ward an enzymatic reaction, the decidua 
being rich in the enzyme which acts upon 
the protein in the plasma and/or amniotic 
fluid to produce a pressor substance. The 
slow acceleration curves of the fresh ma- 
terial are highly indicative of incubation 
taking place directly in the muscle chamber 
(Fig. 9). In contradistinction, incubation 
outside the chamber between dialyzed 
plasma and decidua results in a fast ac- 
celeration curve, as though the pressor sub- 
stance was already formed prior to addi- 
tion to the muscle chamber. 

Further evidence of an enzymatic reac- 
tion occurring is the marked potentiation of 
a weakly positive amniotic fluid by the 
addition of dialyzed human plasma. The 
plasma has no effect on the aortic muscle 
preparation by itself, but, as is illustrated in 
Fig. 10, when plasma is added the response 
is approximately 3 times more potent than 
with amniotic fluid alone. The slow ac- 
celeration is indicative of incubation taking 
place directly in the muscle chamber. 

Current investigation by the authors indi- 
cates low levels of certain globulin fractions 
of the amniotic fluid in toxemia.’* This may 


be due to utilization of these protein frac- 
tions in the formation of the pressor agent. 

Fig. 11 demonstrates the effect of nor- 
epinephrine, angiotonin, oxytocin, and hys- 
terotonin on an isolated guinea pig uterus. 
The oxytocic effect of this new substance 


on the guinea pig uterus can be seen readily, 
whereas angiotonin and _ norepinephrine 
were inactive. 

Decidual extracts obtained from toxemic 
patients and having strong pressor substance 
were assayed for antidiuretic effects by the 
previously described method. The test ani- 
mals were administered 1.0 ml. of decidual 
extract subcutaneously. The excretion of 
urine from the test animals, as compared 
with the controls, did not vary significantly, 
thereby demonstrating no antidiuretic effect 
(Fig. 12). 


Comment 


It is imperative that investigators who 
discover a substance with a physiologic ac- 
tion in the human body eliminate all other 
previously described substances with the 
same action, such action being both con- 
strictive and vasopressor in this study. 

Utilization of an isolated muscle strip ex- 
pedites the screening of tissues and fluids for 
constrictive substances. However, the mere 
presence of a constrictive substance does not 
incriminate it as being vasopressor, inas- 
much as depressor substances can also result 
in the constriction of an isolated muscle 
strip. It is therefore necessary that all sub- 
stances showing a positive response on the 
muscle strip be rechecked on a suitable in- 
tact animal to determine their degree of 
pressor activity. 

The use of an isolated muscle strip also 
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Fig. 10. Potentiation of a weakly positive am- 
niotic fluid with human plasma. 
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Fig. 11. The effect of hysterotonin on an isolated 
guinea pig uterus. 


presents the opportunity to block one or a 
series of compounds with their specific an- 
tagonists in vitro. 

The evidence is substantial against hys- 
terotonin being a relatively small organic 
compound. The known organic compounds 
observed in vivo which constrict smooth 
muscle are shown in Table I. The small 
molecular dimensions of these compounds 
allow them to dialyze readily through a 
cellophane membrane. 

Every positive decidual specimen has been 
tested while fresh and again after dialysis. 
In no instance has there been a diminution 
in activity after dialysis. 
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Potassium, histamine, and acetylcholine 
are not pressor in an intact animal. Epi- 
nephrine and norepinephrine are of the 
catechol-amine group and are blocked by 
adrenergic blocking agents, i.e., Regitine and 
dibenzyline. These agents have failed re- 
peatedly to decrease or inactivate the re- 
sponse produced by the decidual extracts 
and positive amniotic fluids. 

5-Hydroxytryptamine or serotonin is a 
small molecular compound and dialyzes 
readily through a dialysis membrane. Dialy- 
sis does not minimize the activity of this 
new pressor substance. Furthermore, lysergic 
acid diethylamide (LSD) is a specific an- 
tagonist of serotonin. This agent has failed 
to inactivate the decidual extract. Regitine 
also has a blocking action on serotonin in 
the isolated muscle strip; however, hystero- 
tonin has never been blocked by Regitine. 

The other group of pressor substances 
found in vivo are the polypeptides which 
are shown in Table II. There is no evidence 
that the pressor activity in toxemia is medi- 
ated by the posterior pituitary gland. Pitres- 
sin and oxytocin, the active posterior pitui- 
tary principals, are inactive on the rabbit 
aortic strip. Furthermore, hysterotonin does 
not have an antidiuretic effect. 

Although the enzyme has not been identi- 
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Fig. 12. Urine excretion in response to a water 
load in control and test rats. 
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Table I. Simple organic substances which 
constrict smooth muscle 


Depressor Pressor 


Potassium - - 
Histamine 
Acetylcholine + 
Norepinephrine 
5-Hydroxytrpytamine 

(serotonin ) 
Adenosine compounds 


fied to date, it is quite likely that hystero- 
tonin is formed by an enzyme in the decidua, 
reacting with a protein fraction in the 
plasma or amniotic fluid. 
Enzyme in + Protein fraction — Hysterotonin 
decidua (plasma or 
amniotic fluid) 

The difference in the rate of reactions of 
equal quantities of the same specimen mixed 
with plasma, following incubation and non- 
incubation, is evidence of an enzymatic re- 
action taking place. Furthermore, the 
marked potentiation of a weakly positive 
amniotic fluid upon the addition of certain 
proteins lends further credence of an en- 
zymatic activity. 

Angiotonin is the product of an enzyme, 
renin, acting upon a portion of the alpha. 
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fraction in plasma.’* It has been demon- 
strated in the blood of patients with essen- 
tial and malignant hypertension.® It is a 
potent hypertensive agent; as a matter of 
fact, it is more active than Adrenalin. 

It is difficult to distinguish hysterotonin 
from angiotonin. However, there are several 
dissimilarities noted: (1) hysterotonin is 
active on the occasional rabbit aortic strip 
when angiotonin has been demonstrated to 
be inactive on the same strip; (2) hystero- 
tonin contracts the isolated guinea pig 
uterine strip, whereas angiotonin is rela- 
tively inactive on this preparation; and (3) 
the activity of angiotonin decreases in an 
alkaline medium from pH 8.0 to 10.0 upon 
boiling. Hysterotonin remains relatively con- 
stant in its activity from pH 2 to 9. This 
is sufficient evidence that hysterotonin is a 
different polypeptide than angiotonin. 

The only other polypeptide with pressor 
activity is pepsitensin. The loss of activity in 
an alkaline medium when boiled delineates 
this compound from hysterotonin. 

There is a direct correlation between tox- 
emia of pregnancy and the occurrence of 
this pressor substance. In over 100 normal 
patients no pressor substance has been ob- 


Table II. Polypeptides which contract smooth muscle* 


Effect on 
blood 


pressure Other actions 


Formed by 


Inactivated by Constrict 


Chymo- rabbit 
trypsin Trypsin Pepsin aorta 


Vasopressin Rise 
(Pitressin ) 


Antidiuretic 


Oxytocin Rise 
Pepsitocin 0 


Contracts uterus 


Cholecysto- Contracts gall 
kinin bladder 


Substance P Contracts in- 


testine 
Kallidin 


Bradykinin 
Substance V 


and intestine 


Contracts uterus Kallikrein 
Trypsin 


+ + 0 No 


No 
No 


Substance Z Urine 


Angiotonin Rise Renin 
Pepsitensin Rise Pepsin 


Hysterotonin Rise Contracts uterus : 
(Decidua) 


“After Gaddum: Polypeptides Which Stimulate Plain Muscle.™ 


(Kidney cathepsins +) 
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served in the amniotic fluid. The pressor 
substance has been absent or in minimal 
quantities in the decidua from normal pa- 
tients. This is in direct contrast to the find- 
ing of relatively large amounts of this sub- 
stance in toxemic individuals. 


Summary 


1. For the first time a pressor substance 
has been found to be present in patients 
with toxemia of pregnancy, and for this 
substance the authors have suggested the 
term “hysterotonin.” 
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2. Hysterotonin has been found in highest 
concentration in the decidua and amniotic 
fluid. 

3. Hysterotonin seems to be a polypeptide 
formed by an enzymatic reaction, differing 
from any previously described polypeptide. 
No antidiuretic action can be ascribed to 
this pressor substance. 


Our most sincere gratitude is extended to Dr. 
Oscar M. Helmer, Lilly Laboratory for Clinical 
Research, for, without his guidance, this investi- 
gation could not have been accomplished. 
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ABO(H) blood incompatibility as a cause 


of infertility: a new concept 
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THIS paper reports an investigation of a 
eroup of infertile couples in which the male 
and the female are, by gynecological and 
urological standards, normal but nevertheless 
are unable to conceive. This group of cou- 
ples, infertile for some unknown reason, is 
one of considerable interest. Evidence at 
present indicates that from 30 to 40 per 
cent of all infertile couples are in this cate- 
gory. 

There is no question that the infertility of 
a number of the couples included in this 
group is due to aberrant or reduced amounts 
of DNA in the sperm of the male.*° (We 
are not forgetting those couples who post- 
pone having children until the age factor 
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makes it unlikely that the female will con- 
ceive.) Unquestionably, another category to 
be considered includes those who do not 
wish to have children and successfully pre- 
vent conception but do not admit to this 
for various psychological and social reasons. 
Finally, there is also the group sometimes 
labeled “psychologically infertile.” Wherever 
possible we have tried to eliminate these 
various categories from this study. After 
these are eliminated from consideration, 
however, the group of “refractory or un- 
known infertility” is still large, constituting 
perhaps 10 to 20 per cent of all infertile 
couples. 

In this paper we wish to discuss an in- 
triguing etiological concept for the existence 
of this “refractory” infertility. This concept 
simply stated is ABO(H) blood group in- 
compatibility. To begin our account of this 
new field for fertility studies, it will be 
necessary to make some terms clear and to 
explain some serological and immunological 
concepts. 


The ABO blood group 
and secretor system 


The term “incompatible” is often used 
synonymously with “heterospecific” or “het- 
eroantigenic.” This term covers the follow- 
ing situation: In an ABO(H) incompatible 
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Table I. Matings and pregnancies classified 
with respect to the ABO(H) blood group 
system 


Homospecific matings. 


Male Female 
A A 
B B 
AB AB 
O A, B, O, AB 
Heterospecific matings. 
Male Female 
A O,B 
B O,A 
AB 
Heterospecific pregnancies. 
Mother Infant 
O A,B 
A B, AB 
B A, AB 
AB 


mating, the husband carries an ABO(H) 
antigen on his erythrocytes which is not 
present in the wife’s. The wife has a “natu- 
rally occurring” ABO(H) antibody which is 
not specific for her own blood group but is 
specific for her husband’s erythrocyte anti- 
gen. In effect, the female does not carry the 
ABO(H) erythrocyte antigen which the 
male carries; thus, her antibodies will act as 
hemolysins or hemagglutinins to his erythro- 
cytes. Table I is a list of matings and preg- 
nancies which we define as incompatible 
(heterospecific or heteroantigenic) with re- 
spect to the ABO(H) blood group. 
Unfortunately, the situation is further 
complicated by the existence of the so-called 
“secretor trait.” The ABO(H) antigens, 
usually referred to as ABO(H) group- 
specific substances, occur not only on the 
erythrocytes but also in certain body secre- 
tions. Table II lists the organs in whose 
secretions these group-specific substances 
(antigens) have been demonstrated. Table 
III lists the areas other than the blood serum 
in which the antibodies for the ABO(H) 
group-specific substances have been found. 
The presence of the ABO(H) group- 
specific substances in tissue fluids and gland 
secretions appears to be under genetic con- 
trol, and these substances occur in two 
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forms, water- and alcohol-soluble. The water- 
soluble form is the defining characteristic of 
a secretor of ABO(H) group-specific sub- 
stances. Schiff and Sasaki*® concluded that 
it was inherited as a simple Mendelian domi- 
nant trait. However, as a result of more 


recent work,’* this simple explanation may 
have to be modified. Hence, the mode of 
inheritance of this trait will have to be con- 
sidered as unclear until further work is com- 
pleted. 

All individuals have a small amount, a 
trace amount perhaps, of alcohol-soluble 
forms of these substances in their tissues and 
fluids. This form apparently is not correlated 
with any known clinical condition. Fig. 1 is 
a pedigree illustrating the presumed mode of 
inheritance of water-soluble antigens in the 
tissues and fluids. Note that the secretor 
gene is a dominant expressed in the hetero- 
zygote. Fig. 2 illustrates the mode of in- 
heritance of the erythrocyte antigens of the 
ABO(H) system. 

The presence of antibodies in the tissue 
fluids will be reciprocal to the presence of 
the antigens. Thus, for example, if a person 


Table II. Tissues in which ABO(H) anti- 
gens are found (water-soluble form) 


Tissue Antigen 


Saliva A, B, O(H 
Gastric juice A 
Bile A 
Meconium A 
A 
A 


Pancreas 

Kidneys 

Bladder A 
Urine A 
Epithelial cells A 
Semen A 
Spermatozoa A 


Table III. Antibodies found in tissue fluids 


Antibodies 
Fluid present Author 
Saliva Anti-A, anti-B Matsunaga!? 
Buettner- 
Janusch 
Uterine Anti-A, anti-B Gershowitz and 
secretions Behrman 


,B 
,B 
,B 
O(H) 
,B 
| 
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of blood type A has antigen A on the eryth- from heterospecific matings. For example, O 
rocyte and in the serum, he or she will have mothers produce a smaller number of A 
the beta-agglutinin of anti-B, but not the children, a number below that predicted on 
anti-A antibody. It is well to note that the the basis of the population frequencies of A 
secretor gene controls only the presence of and O blood types (see Table IV). 
the water-soluble form of the antigen. The 2. An occasional study has indicated that 
significance of this “secretor” trait is still there is an excess of unsuccessful pregnan- 
obscure. cies or abortions among heterospecific mat- 
ings over the statistical expectations from 
Previous studies of the the blood group frequencies in the popula- 
ABO genes and fertility tion from which the study was drawn. The 
Halbrecht’ and Levine’? demonstrated most striking of these studies are by Mat- 
statistically that ABO(H) hemolytic disease sunaga and Itoh.** ** The deficiency of chil- 
of the newborn exists. Since their investiga- dren of blood type A and B in heterospecific 
tions a large number of clinical and statisti- matings was as high as 14 per cent in this 
cal studies of the influence on fertility have Japanese population. In two towns on Hok- 
been completed. Table IV lists and sum- kaido there was a 20 per cent mortality rate 
marizes the findings of the majority of the among infants with blood groups incom- 
important studies made in this area. In gen- patible with those of the mothers. These 
eral, the findings have been of two types: statistical studies are indications that the 
1. A deficiency of children of the blood antigen-antibody incompatibility discussed 
type heterospecific to that of the mother above works to either lower the fertility or 


Table IV. Surveys of fertility related to maternal-fetal ABO(H) incompatibility 


Author | Country | Date | Results 


| 


Waterhouse and Hogben!9 Great Britain 1947 Pooled 12 published sets of family data; de- 
ficiency of A children in A male x O female, 
and of B children in B male x O female mat- 
ings reported 


Boorman! Great Britain 2,000 consecutive admissions to maternity hos- 
pital had an apparent excess of homospecific 
pregnancies over expectations 


Bryce and associates? Australia O mothers < A children; B mothers > children 
than expected. AB women more fertile than 
others 


Sjdstedt and associates!? Sweden B, AB women in excess in abortion series. 433 
matings tested 


Johnstone® Great Britain No deficit of A or B children in 2,578 hetero- 
specific matings 


Kirk and associates® Australia * © mothers < A and B children; 16,179 mother- 
child pairs 


Grubb and Sjéstedt5 Sweden 737 matings analyzed; no differences in ABO 
and RH incompatibility between aborting and 
normal couples 


Matsunaga!2 Japan 10-14 per cent deficiency of A and B children 
in heterospecific matings; no change in ABO 
frequencies in two generations 


Matsunaga and Itoh! Japan 741 and 688 couples in two towns on Hokkaido; 
21 per cent mortality (roughly) of children 
with genotypes incompatible with mother; re- 
duced fertility in homospecific matings with a 
group O husband 
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O 


B 


AB 


AB 


BB 
B 


BO 
8 


AO 


A 


BO 
B 


AB 
AB 


| AO 


A 


Fig. 1. The presumed mode of inheritance of 
water-soluble antigens in the tissues and fluids in 
potential matings. (S = secretor; s — non- 
secretor. ) 


increase the rate of abortion among incom- 
patible matings. The various studies related 
to this apparently hitherto seldom men- 
tioned cause of infertility may thus be sum- 
marized as showing different degrees of 
severity. 

1. Perhaps the mildest form of damage to 
the fetus is the presence of naturally occur- 
ring ABO blood group antibodies against the 
antigen of the fetus which may subject it to 
a hostile environment while it is in the 
uterus. During the first few weeks of life 
the neonate may be less able to cope with 
the stresses of the extrauterine environment. 
Struthers** reported an excess number of in- 
fants of blood group A that died of broncho- 
pneumonia. 

2. The intrauterine loss of a fetus of a 
more severe type is the production of severe 
hemolytic anemia due to the presence of the 
nonimmune and immune antibodies. For 
example, if the fetus is blood type A and the 
mother is blood type O or B she will have 
an anti-A antibody which apparently can 
traverse the placental barrier and damage 
the fetus.* These are the cases in which the 
antigen-antibody incompatibility produces 
sufficiently severe hemolytic anemia so that 
the fetus dies and is aborted. This is a type 
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Fig. 2. Mode of inheritance of erythrocyte anti- 
gens of the ABO(H) system. (Large letters rep- 
resent genotypes, small letters represent pheno- 
types. ) 


of fertility interruption, or disruption of fer- 
tility by antigen-antibody incompatibility. 

3. We postulate a third and even more 
severe incompatibility where the couple are 
physiologically and anatomically normal but 
apparently infertile. Here infertility or steril- 
ity may be traced to the fact that this couple 
are incompatible in the ABO(H)_ blood 
group system (if they fall into one of the 
incompatible mating types listed in Table I) 
and it is possible that fertilization is pre- 
vented or inhibited at the level of contact 
of sperm and cervical secretion. 

Our investigation is particularly directed 
at this latter level; but to substantiate our 
initial postulate, evidence had to be ob- 
tained that antibodies are in fact present in 
the cervical secretion and that human sper- 
matozoa do carry the antigens. According to 
Gullbring’s work® human spermatozoa have 
the ABO(H) group-specific antigens on 
their cell walls. For example, the heterozy- 
gote male of blood type A but with geno- 
type AO will have two kinds of sperm. As is 
well known, spermatozoa, unlike the somatic 
cells, have a haploid number of chromo- 
somes. Thus, this heterozygote male will 
have some sperm that will carry the O(H) 
antigen and other sperm which will carry 


ad 
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the A. antigen. This means that the “A” 
spermatozoon carries the A antigen on its 
cell wall and that this spermatozoon may be 
agglutinated in the female tract if the fe- 
male is of blood group O or B. Gullbring® 
also demonstrated that it was possible to ag- 
glutinate such sperm with commercial anti-A 
and anti-B serum. We repeated his experi- 
ment with similar results. 

Two of the authors have already investi- 
gated the presence of ABO antibodies in 
uterine secretions and the data are presented 
in Table V. In this study the women investi- 
gated came to the clinic for various reasons; 
only a few (5) were seeking advice because 
of continued failure to conceive. The cause 
of infertility in these 5 was still unknown 
after careful study of the 2 partners in- 
volved. Blood for typing was obtained at the 
same time. The method of testing is detailed 
by Gershowitz and associates.* Fifteen of 
the 35 secretions obtained from women of 
blood type O contained an antibody of the 
ABO(H) system. One of the most striking 
observations was that the 7 women of blood 
group AB had no hemagglutinins (anti- 
bodies) in their secretions. This is additional 
evidence for the specificity of these cervical 
antibodies for the ABO(H) system. 


Presentation of theoretical concept 


Having demonstrated that the ABO anti- 
bodies occur in various body secretions, most 
notably in the saliva and in the cervical se- 
cretions, and that antigens are carried on 
the spermatozoa, we may postulate an etio- 
logical concept of infertility based on agglu- 
tination of the sperm by the cervical secre- 
tions in incompatible ABO matings. Thus, if 
a man of blood type A, who is a heterozy- 
gote AO, marries a woman of blood group 


Table V. Antibodies in uterine cervical secretions 
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O (and she must be the homozygote OO), 
it is possible that all of his A sperm will be 
agglutinated by antibodies she possesses in 
her cervical secretion, and only the sperm 
carrying the gene for blood group O will be 
viable and cause pregnancy. Therefore, there 
will be a decrease or lack of A children in 
such matings and a relative increase in O 
children. On the other hand, another mating 
which would lead to complete sterility is the 
homozygote AA man who is married to an 
O or a B woman. Again, if the implications 
of Gullbring’s experiment are borne out, all 
of this male’s sperm will be prevented from 
fertilizing. Another possible combination 
would be that of the heterozygous AO male 
married to an O woman who secretes in her 
cervical secretions the antibody known as 
anti-H. This antibody will agglutinate the O 
sperm, and the normal anti-A that she se- 
cretes will agglutinate the A sperm. There- 
fore, total infertility might be expected. The 
anti-H antibody has been demonstrated in 
an occasional person and is the only example 
of an antibody which will react with the 
product of the O gene, the O(H) group- 
specific substance which has been labeled, 
for no sound reason known to us, the H sub- 
stance. 

We shall now leave the area of postulates 
and speculation and present our data. 


Materials and methods 

Group I includes infertile couples who had 
consulted the Gynecology Clinic and Depart- 
ment of Urology at the University of Michi- 
gan Medical Center because they were un- 
able to conceive. Infertile couples had to 


- meet two criteria to be included in our 


sample: (1) no reason for their infertility 
problem could be determined by the most 


Blood type ’ Anti-A 


Anti-A and 
Anti-B anti-B 
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exhaustive gynecological and_ urological 
examinations possible; (2) the couples must 
have been trying to conceive for at least 5 
years. The medical records of all these 
couples, which included about 1,000 records 
covering a 10 year period (July 1, 1946, to 
July 1, 1956), were then read and evaluated 
by one of the authors. Each chart which in- 
cluded evidence of a fertility block because 
of an anatomical, physiological, or other 
recognized reason was rejected. About 600 
charts were left. Each of these couples was 
sent a questionnaire and a request for sam- 
ples of blood and saliva. About 45 per cent 
could not be contacted since their addresses 
were either unknown or they lived an un- 
reasonable distance from Ann Arbor. Only 
one couple with whom contact was made 
refused to participate in the study. There re- 
mained, now, about 200 couples who met 
our criteria. Of these, some 7 managed to 
conceive between the time they consulted the 
clinic and the time when the study began. 
These have been kept in our study for rea- 
sons which will be made clear later. With 
the cooperation of Dr. Melvin Cohen, of 
Chicago, some additional couples were ob- 
tained from his practice. Each couple was 
visited by one of us and a technician. As 
much information as possible beyond that 
given on the questionnaire was elicited at 
these interviews, the purpose of the study 
was explained, and the blood and saliva 
samples taken. The ABO, Rh, and secretor 
phenotypes were determined in our labora- 
tory by the usual procedures. Semen from 
the males was tested in the same manner as 
the saliva; i.e., by inhibition of an antiserum 
of known titer to agglutinate specific red 
cells. Spermatozoa from the males were also 
tested for the presence of ABO antigens. 
The preliminary results of all these tests 
are sufficiently intriguing to be presented 
here. To date we report on 109 cases. 
Group II or fertile “controls” comprising 
171 cases were selected from the practice of 
the Obstetrical Clinic of the University of 
Michigan Medical Center. All women pre- 
senting themselves for prenatal consultations 
who were at least on their second or higher 
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pregnancy and who showed a high fertility 
index were chosen. Blood and saliva speci- 
mens were obtained from their husbands. 
The first group of husbands to be contacted 
were those of the women of blood type O, 
which will explain the increased number of 
type O mothers in our series. We believe 
that the women coming to the Obstetric 
Clinic are from the same general geographi- 
cal, professional, income, ethnic, and racial 
groups. Therefore, the comparisons between 
the two groups are held to be meaningful. 


Results 


Table VI lists the ratio of heterospecific 
and homospecific matings in 102 of the 109 
completely infertile couples. The results are 
striking. Eighty-nine (87.3 per cent) of the 
couples were heterospecific with respect to 
the ABO blood groups. Table VII lists the 
other 7 couples who have been labeled as 
“delayed fertility.” These 7 couples had been 
married for at least 10 years, 6 of which 
managed to have only one child each; the 
seventh couple had 3 infants. It is important 
to note that each of these 9 children is of 
blood group O, thus adding support to our 
general hypothesis. These data also mean 
that the A or B fathers in this group of 7 
couples are heterozygous and the children 
were born of homospecific pregnancies. 

Table VIII compares the frequencies of 
ABO blood types in our Group I and I 
series sample and in a fertile group of 
women published by Pearse.*® The distribu- 
tions between fertile and infertile groups are 
significantly different.* Table IX compares 
the number of incompatible matings in our 
group of infertile couples with our fertile 
controls. 

Table X compares the distribution of se- 
cretor phenotypes in the sample of infertile 
couples and fertile controls with the Ameri- 
can white population at large. There seem 
to be differences of some magnitude; how- 
ever, this is not the whole story of the se- 
cretor phenomenon. McNeil and his group 
showed a higher incidence of “aberrant” 


*Especially note the preponderance of type O in Group I. 
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Table VI. ABO(H) matings of 102 infertile 
couples (Group I) 


Compatible 
(homospecific ) 


13 (12.7%) 


Incompatible 


(heterospecific) 
89 (87.3%) 


Table VII. Seven couples showing “delayed 
fertility” 


Parents Children 


Wife/husband 
mating No. No. 


Blood type 


OxA 5 5 All O 
O xB 2 4 All O 


Table VIII. ABO(H) distribution 


Blood group | O A | B | AB | Total 


Infertile 

(Group I) 71 15 
Fertile 

(Group IT) 100* 54 
Fertile 

(Pearse ) 339 341 


*See text. 


secretors among a group of aborting couples. 
“Aberrant” secretors are persons who do 
secrete water-soluble antigens, but not in the 
manner predicted by present theory. We re- 
tested as many of our infertile couples 
(Table XI) as we could reach and also 
found a high incidence of “aberrant” secre- 
tors. Again it is notable that our evidence 
shows an increase in the number of “aber- 
rant” secretors among the infertile group as 
compared with our fertile controls. 


Comment 

The possibility of an immunological basis 
for these examples of unexplained infertility 
was suggested to us by the data presented in 
the introductory remarks of this paper. Oth- 
ers have also suggested as the cause the pro- 
duction of autoantibodies or sperm anti- 
agglutinogen. It is important to realize that 
these latter suggestions imply an antibody 
production in response to the antigen (i.e., 
the sperm). This is analogous to the Rh in- 
compatible mating, where the Rh-negative 
mother, having been sensitized, produces a 
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specific antibody directly against the anti- 
gens of the Rh-positive fetus. Successive 
pregnancies will thus result in an erythro- 
blastotic infant or successive late abortions. 
From the demographic point of view, the 
fertility of such patients is affected by anti- 
body production as a result of sensitization. 
In contradistinction, in the ABO(H) blood 
group system incompatible mating, the of- 
fending antibody is a “naturally occurring” 
one and most frequently involves the type O 
wife and a type A or AB husband. The pres- 
ence of these naturally occurring antibodies 
has been detected in almost all the body 
secretions, including the cervical secretion. 
These antibodies are most significant in the 
type O wife because she may have both the 
anti-A and anti-B present. Gullbring® showed 


Table IX. Compatibility of matings in fertile 
and infertile couples 


Compatible or | Incompatible or 
homospecific heterospecific 


Group I 


102 infertile 1 
females (12.7 


Group II 


171 fertile 105 66 
females (61.4%) (38.6% ) 


3 89 
%) (87:3%) 


Table X. Secretor phenotypes 


| Non- 


secretors Secretors | Total 


Infertile 
(Group I) 

Fertile 
(Group II) 27% (46) 73% (125) 171 

American 
population 


57% (58) 43% (44) 102 


32%-10%  68%-90% 


Table XI. Secretor phenotypes* 


Aberrant Non- 
secretors secretors 


Secretors 


Infertile 
(Group I) 


54 cases 24 21 (38.8%) 


Fertile 
(Group II) 


171 cases 123 2 (1%) 


*McNeil method. 
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that the sperm carry the antigen and that 
these sperm can be agglutinated by ordinary 
anti-A or anti-B sera, a result which we have 
confirmed. The exact mechanism involved 
in such agglutination in the female genital 
tract is obscure, but it is assumed that it 
would, however, result in blocking or at 
least immobilization of the sperm. A more 
detailed discussion of this mechanism is pre- 
sented in a forthcoming paper by Buettner- 
Janusch and Behrman. On this basis we 
postulate the possibility of infertility result- 
ing from incompatibility of an ABO blood 
group mating, at the cervical level, involving 
most frequently a type O wife and type A 
or AB husband. To bolster this view, we find 
that there is a significantly higher level of 
such incompatible matings (87.3 per cent) 
in 102 physiologically normal but infertile 
couples as compared to 38.6 per cent of 171 
fertile couples or the American population 
at large. Interestingly enough, 7 additional 
couples originally labeled as infertile subse- 
quently became pregnant after a minimum 
of 10 years of trying. All the matings of 
these 7 couples are incompatible (i.e., type 
O wife and type A or B husband), but the 
fathers were heterozygous (i.e., AO having 
both O and A or B sperm). Apparently, the 
cervical secretions contained anti-A or 
anti-B, thus blocking the A or B sperm but 
permitting the O-carrying sperm to pass and 
fertilize, as the resulting 9 offsprings were all 
blood type O. This is believed to add 
strength to our postulate. 

Further support of this theory could be 
obtained if an infertile couple of incompat- 
ible mating, where the wife was type O and 
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possessed an anti-A antibody in the cervical 
secretion, requested artificial insemination 
and it was found that conception occurred 
only if a type O or B donor was used after 
failure with a homozygous type A donor. 
Such a study is now in progress. 


Summary 


1. A possible etiological factor for un- 
explained infertility in anatomically and 
physiologically healthy couples is presented 
based on incompatibility of the ABO(H) 
blood system wherein the antigens carried by 
the spermatozoa are blocked or immobilized 
by the antibodies present in the cervical se- 
cretion. 

2. Of 102 such infertile couples carefully 
evaluated, 87.3 per cent were found to have 
incompatible matings as compared to 38.6 
per cent in 171 fertile couples. This is con- 
sidered to be statistically significant. 

3. In 7 additional infertile couples with 
incompatible matings who eventually con- 
ceived after 10 years of infertility, all the 
offspring were of type O. This lends sup- 
port to our general hypothesis, as it would 
indicate that the A or B fathers were hetero- 
zygous and the children were born of homo- 
specific pregnancies. 

4. There were 57 per cent nonsecretors 
among the infertile group as compared with 
37 per cent in the fertile group, and 38.8 
per cent aberrant secretors as compared with 
1 per cent. Despite the considerable increase 
in nonsecretors among the infertile group, as 
far as we know, it is totally unrelated to the 
ABO blood system and its significance at 
this time remains obscure. 
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Discussion 


Douctas M. Haynes, Louisville, Kentucky. 
The stimulating paper of Drs. Behrman, Buett- 
ner-Janusch, and Heglar illustrates once again 
the principle that fruitful discoveries in scientific 
medicine broaden medical knowledge by opening 
up new vistas which are not envisioned at first. 
When Landsteiner published his epochal studies 
defining the basic blood groups, a major revolu- 
tion in medical practice came about through the 
greatly expanded possibilities of blood trans- 
fusion. Later, the importance of ABO incom- 
patibilities in hemolytic disease of the newborn 
came to be realized, and much attention has been 
paid by recent investigators to various aspects of 
that problem. Now, Dr. Behrman and his co- 
workers bring to our attention a further exten- 
sion of the significance of blood group incom- 
patibilities: namely, their possible role in the 
etiology of some otherwise unexplained instances 
of infertility. 

From previous investigations, it appears that 
antigenic materials, the so-called ABO group- 
specific substances, may be present in human 
sperm; furthermore, statistical studies have sug- 
gested that antigen-antibody incompatibilities re- 
lated to the ABO group-specific substances may 
lower the fertility or increase the abortion rate 
in certain genetic types of mating. Drs. Gersho- 
witz and Behrman were able to demonstrate the 
presence of anti-A and anti-B antibodies in 
uterine secretions. On the basis of these pre- 
liminary data, the authors have presented the 
hypothesis that some infertile women may have 
an etiologically significant heterospecificity with 
respect to the ABO blood groups. 


The evidence offered in support of this in- 
triguing hypothesis, although necessarily indirect, 
seems to support it. The number of patients 
available for the meticulous study the authors 
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have rightly insisted upon is necessarily somewhat 
small, and ultimate proof of their hypothesis will 
have to await the accumulation of much addi- 
tional data. Regardless of what the ultimate 
clinical significance of these investigations may 
prove to be, Dr. Behrman and his co-workers 
deserve commendation for stating a logical hy- 
pothesis and testing it with carefully collected 
pertinent data. Further extension of their work 
will be awaited with interest. 

Dr. C. O. McCormick, Jr., Indianapolis, In- 
diana. As I understand it, all the test results on 
these infertile people were normal, yet a lot of 
them had incompatibility of sperm, and I as- 
sume those sperm must have been agglutinated 
in these incompatible patients. I would like to 
know what the Hiihner test showed on these pa- 
tients in the study before he tested for incom- 
patibility. 

Dr. BEHRMAN (Closing). In reply to Dr. 
McCormick, we did not perform Hihner tests, 
first because we do not believe the test is sig- 
nificant in this study, and second, because I 
have a personal bias against it. 

The agglutination I speak of is a little diffi- 
cult to conceive, for it is not what you see when 
you mix bloods. It follows incubation. If it were 
an agglutination which one could see, I would 
have brought photographs of same, but this is 
not possible at this time. We are working on 
fluorescent tagging of these antibodies in order 
to obtain visual evidence. 

I would like to point out that these ABO sub- 
stances are different from the Rh substances. An 
Rh antibody is something evoked as a response 
to an antigen. In the ABO system these anti- 
bodies and antigens are naturally occurring and 
they need only to be secreted to produce possible 
effects. 
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THE proper management of urinary tract 
injuries which occur during or as a result 
of pelvic operations, childbirth, or irradia- 
tion treatment of pelvic cancer is of utmost 
importance to every pelvic surgeon. Such 
injuries, particularly to the uninitiated, are 
a frightening experience, and a thorough 
understanding of the principle and the tech- 
nique of their management is imperative 
if embarrassing complications, permanent 
disabling defects, or, indeed, death of the 
patient is to be averted. 

Today, most urinary tract injuries are 
a result of pelvic operations and, fortu- 
nately, occur relatively infrequently. How- 
ever, sooner or later, every pelvic surgeon 
is faced with one of these problems. It 
therefore behooves all of us to have a well- 
formulated plan of management for each 
and every one of these injuries, so that 
chaos will not develop when one occurs. 

The purpose of this paper is to propose 
in principle and detail a logical and proved 
plan for the management of urinary tract 
injuries. This plan adheres to uncom- 
promising surgical and urologic principles 
and has been formulated and tested by 
experience gleaned from many years of ex- 
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Management of gynecologic-urologic 


perience in an active private and consultative 
practice, as well as through the gynecologic 
teaching service at the Medical School. 


Recognition and repair of bladder 

injuries 

Injuries to the bladder and urethra at 
the time of vaginal operation, if not recog- 
nized and repaired, invariably result in 
vesico- or urethrovaginal fistulas. However, 
if recognized and properly managed, almost 
all will heal satisfactorily. Recognition of 
such injuries is facilitated by not cathe- 
terizing the patient prior to operation; then, 
if the vesical space is entered, there will be 
a gush of urine into the operative field and 
the injury is easily recognized and located. 
If an injury is suspected and cannot be 
located, the bladder should be distended 
with saline and the area of suspected injury 
observed for escape of the fluid; in this way, 
even very minute injuries can be located. 
We do not believe it is necessary or even 
wise to inject a dye solution into the bladder 
to facilitate the recognition of injuries, be- 
cause, with such solution escaping into the 
operative field, tissue planes are difficult if 
not impossible to identify in the process of 
repair. If an injury does occur and is 
recognized during vaginal operation, the 
defect is repaired by approximating the 
mucosa, muscularis, and perivesical tissue 
in three separate layers with No. 3-0 
chromic catgut on an Atraumatic needle. 
The proposed operation is then completed. 
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The bladder is kept empty, thereby prevent- 
ing tension on the suture line, with an 
indwelling No. 18 Foley catheter for 14 days 
postoperatively. The patient is given a 
sulfonamide or wide-spectrum antibiotic 
during the time the catheter is in place and 
for 72 hours after its removal. 

Injuries to the bladder during abdominal 
operations can be divided, for all practical 
purposes, into those which are suspected and 
those which are detected. When there is 
fear that the bladder has been perforated 
by a needle or that there is a small defect 
which cannot be located, fill the bladder 
with saline through an indwelling catheter 
placed prior to beginning the operation. 
This will demonstrate most defects and the 
injury can be repaired. If the injury cannot 
be demonstrated, proceed with the proposed 
operation and postoperatively examine the 
urine; if it contains gross blood or more 
than an occasional red blood cell micro- 
scopically, keep the bladder empty with an 
indwelling catheter for 14 days. This will 


allow approximation of the edges of the 
defect in the bladder wall, and healing will 
occur. 


In those instances where the vesical space 
is definitely entered, the defect should be 
repaired in three layers, the proposed opera- 
postoperatively as previously outlined. In 
those instances where there is extensive 
In those instances where there is extensive 
injury to the bladder with possibly a large 
segment of bladder wall lost or devitalized, 
urethral drainage alone should not be relied 
upon. In addition to a urethral catheter, 
a large Pezzer catheter should be brought 
out through the dome of the bladder and 
lower end of the abdominal incision. This 
will act as a safety valve if the urethral 
catheter should become occluded and will 
prevent overdistention of the bladder and 
tension on the suture line. 


Management of ureteral injuries 

recognized at the time of operation 

Ureteral injuries and fear of ureteral in- 
juries constitute one of the foremost prob- 
lems of the pelvic surgeon. However, during 
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the past few years, much has been learned 
about the anatomy, relationship, and physi- 
ology of the ureter, as well as about the 
management of ureteral injuries, because 
we have extended our scope of pelvic sur- 
gery in the management of pelvic ma- 
lignancies. We believe that most ureteral 
injuries can be avoided if proper technique 
is used in the management of hemorrhage 
during operation and if, when there is 
doubt as to the location of the ureter, it 
is visualized as it crosses the brim of the 
pelvis and is followed to its entrance into 
the bladder. If hemorrhage is troublesome, 
pack firmly, gently unpack, and, with the 
aid of suction, visualize the vessel and 
ligate. Blind clamping welcomes catastrophe. 
We do not believe it is necessary or even 
wise to insert ureteral catheters prior to 
operation, as this frequently gives one a false 


Fig. 1. End-to-end anastomosis over splinting 
plastic catheter. Ureteral catheter is secured to 
indwelling Foley catheter. 
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Fig. 2. Extraperitoneal drainage is imperative. 
Soft rubber tissue drainage is carried down to 
site of anastomosis. 


Fig. 3. Ureterovesical implantation. Although de- 
sirable to make implantation near normal ureteral 
opening, it can be made well up on side of blad- 
der with equally good results. Splinting catheter 
is then inserted into pelvis of kidney and out 
through the urethra. 


sense of security and is a liability rather 
than an asset. When ureteral injury does oc- 
cur, a well-outlined plan of management is 
essential. 

When a ureter is severed during operation 
and the injury recognized, end-to-end anas- 
tomosis is the procedure of choice whenever 
technically possible. The ends of the cut 
ureter are located, and a No. 6 or No. 8 
splinting radiopaque plastic catheter is passed 
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up the proximal segment to the renal pelvis 
and down the distal segment into the blad- 
der. The bladder end of the catheter is 
picked up by a cystoscopist and taken out 
through the urethra or is passed out through 
the urethra under direct vision through a 
cystotomy opening made in the fundus of 
the bladder if a cystoscopist is not available. 
As shown in Fig. 1, a Foley catheter is then 
inserted into the bladder and the ureteral 
catheter firmly secured to it with two or 
three adhesive strappings. The cut ends of 
the ureter are then approximated with 4 
to 6 interrupted sutures on an Atraumatic 
needle. If the size of the ureter will permit, 
Mattress sutures are used; in most cases, 
however, simple interrupted sutures are 
utilized. No attempt is made to secure a 
water-tight anastomosis, as too many su- 
tures will interfere with the blood supply 
and invite failure. The anastomosis is then 
reinforced with 2 or 3 supporting sutures 
approximating the periureteral tissue of the 
proximal and distal segments of the ureter. 
As demonstrated in Fig. 2, it is imperative 
that a soft rubber tissue drain is then placed 
near the anastomosis and brought out ex- 
traperitoneally through a stab wound. The 
operative site is carefully peritonized so that 
any urinary leakage will be extraperitoneal 
and exit along the course of the drain. One 
should not be alarmed if there is drainage 
of urine in moderate amounts through this 
stab wound for several days postoperatively. 
Both ureteral and urethral catheters are left 
in place for 21 days, and wide-spectrum 
antibiotics are administered during the time 
the catheters are in place and for at least 
72 hours after they have been removed. 
Our experience with this splinting technique 
leads us to accept no compromise in the 
management of this complication. Because 
of the inherent disadvantages of the T-tube 
method, as compared with the described 
technique, we believe that it has no place 
in the management of this problem. 

If the ureter is damaged too near the 
bladder to permit technically end-to-end 
anastomosis, ureterovesical implantation be- 
.comes the procedure of choice. The bladder 
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and ureter are mobilized to allow a tension- 
free anastomosis. The distal segment of the 
ureter is doubly ligated as near the bladder 
as possible. The vesical space is entered 
through the fundus of the bladder and a 
stab wound is made through the bladder 
wall just above the ureteral orifice so that 
the implantation can be carried out as 
shown in Fig. 3. The cut end of the ureter 
is then split; the ureter is drawn into the 
bladder and the split ends securely sutured 
to the bladder wall. The anastomosis is 
then stabilized by suturing the ureteral 
musculature to the bladder musculature and 
finally by suturing the periureteral tissue to 
the perivesical tissue. A No. 6 or No. 8 
radiopaque plastic catheter is passed up the 
ureter to the renal pelvis and out the 
urethra, where it is securely taped to an 
indwelling No. 18 Foley catheter. The 
cystotomy opening is closed in three layers, 
as previously described. An extraperitoneal 
soft rubber tissue drain is placed through 
a stab wound down to the site of the 
vesicoureteral implantation. The pelvis is 
then carefully peritonized. Postoperatively, 
the ureteral and Foley catheters are left in 
place for 3 weeks and antibiotics are ad- 
ministered. 

Bladder-flap ureteroplasty is the proce- 
dure of choice to bridge a gap between the 
end of the ureter and the bladder when a 
portion of ureter has been removed to allow 
ureterovesical implantation or end-to-end 
approximation. As much as 3 to 5 inches 
of lower ureter can be reconstructed by this 
technique. The bladder and ureter are 
mobilized to permit them to be brought as 
close together as possible. The length of 
the bladder flap is determined by measuring 
from the end of the ureter to the base of 
the bladder. The width is determined by the 
size of the ureter. The bladder flap is then 
cut through the full thickness of the bladder 
wall from dome to base as needed. The flap 
is converted into a tube with interrupted 
No. 4-0 chromic sutures. A No. 6 or No. 8 
splinting radiopaque plastic catheter is then 
passed up the ureter to the renal pelvis, 
down the tube into the bladder and out the 
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urethra, where it is secured to an indwelling 
No. 18 Foley catheter. The ureter is anas- 
tomosed to the bladder flap with interrupted 
sutures of No. 4-0 chromic catgut. A Pen- 
rose drain is placed near the anastomosis 


Fig. 4. Patient with bilateral ureterocutaneous 
anastomosis of over 10 years’ duration. The ap- 
paratus for collecting urine is shown. 


Fig. 5. Splinting catheter is recommended when 
ureter is crushed or ligated to prevent fistula or 
stricture. 
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Fig. 6. Nephrostomy is treatment of choice when 
both ureters have been ligated but ligating su- 
ture not recognized at operation. 


and brought out extraperitoneally through 
a stab wound. The pelvis is carefully peri- 
tonized. Both catheters are left in place 
from 4 to 8 weeks, during which time anti- 
biotics are administered. 


When extensive defects preclude repair 
by any of the methods mentioned, we feel 
that a ureterocutaneous anastomosis is the 
procedure of choice. This is the easiest and 
safest method of urinary diversion. It will 
allow normal function of the kidney in- 
volved and will give adequate time for eval- 
uation of the opposite kidney before the 
final decision for definitive management is 
made. Fig. 4 shows a patient who has had 
ureterocutaneous anastomosis for over 10 
years. 


Ligation or crushing 


When a ureter is ligated or crushed dur- 
ing operation, as shown in Fig. 5, and is 
recognized, the ligature or clamp should 


be removed immediately, with great care 
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taken not to cause further injury. Since 
ureteral stricture or even fistulas frequently 
follow such injuries, because of impairment 
of blood supply with resulting fibrosis and 
at times avascular necrosis, we strongly rec- 
ommend that a splinting catheter be utilized 
in every case. The old axiom, “when in 
doubt, drain,” might have been coined for 
this condition, for we strongly recommend, 
“when in doubt, splint and drain.” A No. 6 
or No. 8, relatively stiff radiopaque plastic 
catheter can be inserted by a cystoscopist 
while the abdomen is open; or, if a cystos- 
copist is not available, a cystotomy can be 
performed and the catheter inserted up the 
ureter to the renal pelvis and out the 
urethra where it is secured to an indwelling 
No. 18 Foley catheter. Extraperitoneal 
drainage with a soft rubber tissue is then 
established. Both catheters are left in place 
14 to 21 days, during which time antibiotics 
are administered. 


Management of ureteral injuries not 

recognized at operation 

Bilateral ureteral ligation should be 
strongly suspected if a patient is anuric for 
over 4 hours following pelvic operation; 
and, if, after 12 hours have passed, anuria 
persists, a major problem exists—either 
complete renal shutdown or bilateral ure- 
teral ligation. Intravenous urograms are 
often confusing in these patients, and the 
exact diagnosis requires attemped ureteral 
catheterization which, in the case of bi- 
lateral ureteral ligation, will demonstrate 
ureteral occlusion. 

We feel strongly that deligation should 
never be attempted. It is, of course, the 
natural desire of every conscientious sur- 
geon to go back immediately to correct his 
mistake by removing the offending ligatures 
and repairing the injuries. Experience, how- 
ever, teaches that this is not wise and should 
not be done. A second operation and anes- 
thetic for an already critically ill patient 
superimposes further morbidity and not in- 
frequently is fatal. Also, further injury to 


. the ureter almost invariably results. The 
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procedure of choice is prompt unilateral 
nephrostomy, as shown in Fig. 6. Bilateral 
nephrostomy may be carried out if the pa- 
tient’s condition is not too critical. In this 
manner, the patient’s life will not be fur- 
ther jeopardized, electrolyte metabolic sta- 
bility can be established, and definitive 
operation can be performed following con- 
valescence, if such operation remains a 
necessity; for, in many of these cases, the 
offending ligature will be absorbed and the 
obstruction be spontaneously relieved. This 
usually occurs in 12 to 16 days postopera- 
tively and, with the restoration of function 
of the ureter established, drainage from the 
nephrostomy will cease. 

Unilateral ureteral ligation not recognized 
at operation is, in all probability, much 
more common than we realize, for most are 
asymptomatic; primary renal atrophy usu- 
ally occurs, and the injury never becomes 
evident. However, an occasional case will 


Fig. 7. If a vesicovaginal fistula develops following pelvic operation, elevate the head 
of the bed until the bed remains dry. 
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be symptomatic and have to be managed 
actively. If a patient develops flank and 
back pain within 24 to 48 hours, a unilateral 
ureteral obstruction must be suspected. An 
intravenous urogram should be done and 
most frequently will reveal dye excretion 
with hydroureter and hydronephrosis. 
Catheterization should be attempted; in the 
kinked ureter, a small catheter may slip by 
the obstruction. If this can be done, the 
catheter is left in place for 2 or 3 weeks. If 
complete occlusion exists, further treatment 
will be based upon the amount of pain 
which persists or on the development of un- 
mistakable evidence of an obstructed pyo- 
nephritis. If pain is not great, it probably 
will reduce in intensity and no further treat- 
ment need be instituted. In the patient with 
infected urine, a nephrostomy is a necessity 
and should be performed at an early hour. 
Frequently, the offending ligature will be 
absorbed and ureteral function will be spon- 
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taneously re-established. However, when 
spontaneous restoration of function does not 
occur, a definitive operation, such as 
ureterovesical implantation, ureteroureteral 
anastomosis, or nephrectomy, may be per- 
formed after the patient has completed con- 
valescence. 


Management of postoperative 
urinary fistulas 


A urinary fistula may occur immediately 
or several days postoperatively; the former 
is a result of bladder or ureteral injury not 
recognized at the operating table, while the 
latter is a result of impairment of blood 
supply to an area of bladder or ureter with 
resulting avascular necrosis and formation 
of fistulas. Be alert when a patient com- 
plains of bed-wetting or loss of urine; she 
has a fistula until it is proved otherwise. 
When a fistula is suspected, one must dif- 
ferentiate between incontinence, vesicovagi- 
nal, and ureterovaginal fistula. 

To differentiate a small fistula from in- 
continence, insert a cotton tampon into the 
vagina and inject indigo carmine intra- 
venously; if the tampon becomes stained 
with dye, a fistula is present. Then one must 
differentiate between vesicovaginal and 
ureterovaginal fistulas. On cystoscopic ex- 
amination, a vesicovaginal fistula can usu- 
ally be visualized; methylene blue solution 
instilled into the bladder can be seen to 
escape into the vagina. In ureterovaginal 
fistulas, clear urine will be seen in the va- 
gina. Catheterization of the bladder with 
recovery of a considerable amount of urine 
in the presence of active loss of urine per 
vaginam usually indicates ureterovaginal 
fistulas. When the diagnosis has been made, 
treatment should be started immediately. 

In the case of vesicovaginal fistula occur- 
ring in the postoperative period, formation 
of a permanent fistula is an almost needless 
complication if treatment is started imme- 
diately, as shown in Fig. 7. However, if 
urine is allowed to drain through the defect, 
it will become fibrosed and epithelized, and 
a permanent fistula will be established. A 
No. 18 Foley catheter is inserted into the 
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Fig. 8. The physical principle of prophylactic 
management is quite simple. Permanent fistulas 
can be prevented in almost 100 per cent of cases. 


bladder and the head of the patient’s bed 
is elevated until leakage ceases, whether this 
necessitates 8 or 30 inches. A semisitting 
position is produced if the head of the bed 
is cranked up, and that should not occur. 
In defects near the bladder neck, a Pezzer 
rather than a Foley catheter may be neces- 
sary. This elevation must be adequate to 
raise the defect above the level of the ure- 
teral orifice and allow the urine to flow out 
the urethra rather than out the vesical de- 
fect (Fig. 8). This will prevent tension on 
bladder walls and will allow the edges of 
the defect to approximate themselves and 
healing to occur. In rare instances of tri- 
gone and bladder-neck fistulas, when leak- 
age persists, the patient will have to be 
placed on her abdomen on a Bradford 
frame. In either case, the patient is kept in 
the necessary position and the bladder is 
kept empty for 14 to 21 days, during which 
time urinary antiseptics are administered. 
This regime will allow healing in almost 100 
per cent of cases, thus preventing a perma- 
nent fistula and possibly a lawsuit. 
Ureterovaginal fistulas which occur in the 
postoperative period also demand immedi- 
ate attention. An attempt to pass a splint- 
ing ureteral catheter is made; if successful, 
the catheter is left in place from 21 to 28 
days, during which time most injuries will 
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heal. If ureteral catheterization cannot be 
accomplished, possibly one or two subse- 
quent attempts should be made during the 
next 10 days. If a splinting catheter cannot 
be passed, prepare the patient for a long 
period of waiting. An injured ureter needs 
only a chance to get well, and over 50 per 
cent heal spontaneously in 6 to 8 months. 
If spontaneous closure does not occur, a 
definitive operation, such as ureterovesical 
implantation or ureteroureteral anastomosis, 
should be attempted. If these procedures 
fail to establish normal continuity, a ne- 
phrectomy will become a necessity for cure. 


Discussion 


Dr. Joun C. ULiery, Columbus, Ohio. Drs. 
Kelso and Funnell have set forth rigid principles 
for each of us to follow when the specific com- 
plication arises. Although they are infrequent, 
as he has mentioned, nevertheless, this does not 
diminish their importance because of the serious 
consequences that may occur if they are not 
accurately diagnosed and properly treated. 

One can find very little to differ with them in 
their management. Perhaps some of you may 
have minor differences of opinion regarding the 
use of an opaque dye in the bladder for suspi- 
cious lacerations or the type of catgut used in 
repairs, but these are of small importance. The 
major issues presented are those of carefully 
planned detailed technique that all of us should 
review. Every gynecologist should be able to 
recognize these conditions and to know the ap- 
propriate and correct treatment for them. Of 
equal importance to the management of these 
injuries is the prevention of them. It is true that 
some of these injuries may arise through no fault 
of the surgeon; however, others are. It is for this 
reason that I would like to discuss briefly the 
prevention of gynecologic-urologic complications. 

I strongly believe that these injuries to the 
bladder and ureter can be prevented in a large 
measure by improved methods of the training of 
obstetricians and gynecologists. Every specialist 
in this field should have had some training in 
both urology and general surgery. This includes 
a broad baseline in the understanding of the 
anatomy of the genitourologic systems and their 
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Conclusions 


1. Injuries to the urinary tract during 
gynecologic operations are relatively rare. 
However, every pelvic surgeon is faced with 
this problem sooner or later. 

2. Failure to recognize these complica- 
tions or improper management can result 
in permanent disability, if not death, of the 
patient. 

3. A well-formulated plan of therapy for 
each complication is imperative if complete 
restoration of function of the organ in- 
volved is to be expected. 

4. Our plan of therapy for these compli- 
cations has been presented. 


relationships to each other. Each resident trained 
today in our speciality should have experiences 
and contacts with urologic and general surgery 
departments as well as gynecology and obstetrics 
departments. I believe that our residency pro- 
grams in hospitals should include a definite pe- 
riod of time of study in the departments of 
urology and general surgery. Experience gained 
in these departments will go far toward an im- 
proved knowledge and technique for handling 
conditions arising in the urologic and gastro- 
intestinal tract system. After gaining experience 
in these fields the gynecologist should be adept 
at handling these complications and could do it 
satisfactorily and expeditiously. 

Specific precautionary measures, either before 
or during gynecologic operations, may also be 
enumerated in the prevention of bladder and 
ureteral injuries. These would include: 

1. The filling of the bladder during an ex- 
tensive abdominal, pelvic, and vaginal operation, 
so that should the bladder wall be accidentally 
penetrated the appearance of the fluid in the 
operating field will immediately call attention 
to the injury and localize it. Some gynecologists 
may differ as to whether the bladder should re- 
main filled with urine while others may approve 
a colored dye. Drs. Kelso and Funnell believe 
that a colored dye makes the dissection of fascia 
planes more difficult. With this I would agree, 
particularly in vaginal operations. It may not be 
quite so important in the case of intra-abdominal 
operations. 
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2. The importance of catheterizing the urethra 
during plastic operations on the vagina and blad- 
der. I feel that this is particularly important and 
the placing of a rubber catheter in the urethra 
when plastic procedures are performed on the 
anterior vaginal wall is often valuable in pre- 
venting lacerations and penetrations of the 
scalpel or needle into the urethra or bladder. 
Also, it is of importance in catheterizing the 
bladder following the operation to ascertain signs 
of intracystic hemorrhage or bleeding. 

3. Emptying the bladder during labor and 
prior to delivery. This is particularly true in the 
application of obstetrical forceps, thereby reduc- 
ing the danger of crushing it in the application. 

4. Investigating the integrity of the ureter by 
cystoscopic examination or, if circumstances per- 
mit excretory urography, if there is any reason 
to suspect that they may have been injured dur- 
ing the gynecologic operations. 

5. Investigating the ureter by the above means 
if there is a complete cessation of, or a marked 
decrease in, the urinary output following gyneco- 
logic operations, instead of assuming that the 
condition is postoperative suppression of urine or 
reflex anuria. 

6. The practice of many gynecologists of mak- 
ing preoperative intravenous urograms provides 
information regarding the status of renal func- 
tion and the course of the ureters which is in- 
valuable to the operator in knowing the location 
of the ureters and dealing with injury should it 
arise during operation. 

Dr. G. Hamitton, Kansas City, Mis- 
souri. In the ureteral group there is one thing 
we forget. Frequently, when there is suspected 
occult injury or damage you can bring it to 
your own attention by the administration of an 
intravenous dye. I have felt that to be quite help- 
ful on two or three occasions. So, if there is an 
occult injury to the ureter the dye will come 
through when injected intravenously. 

Another point that one will occasionally run 
into was illustrated in a recent case in which I 
was dissecting out an endometrioma of the left 
lateral pelvic wall. When we finished the final 
portion of it, coming up through the base of the 
broad ligament, we found to our horror the free 
end of the ureter. While we were having the 
cystoscopy set up with the abdomen still open, 
we did a further dissection to determine how 
much injury we had done to the ureter and 
found that there was about a 4 cm. defect. 
When we had passed the cystoscope and picked 


. repair the ureter, doing an end-to-end anastomo- 
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up the ureteral catheter abdominally, we found 
that our end-to-end anastomosis was going to be 
under too much tension for safety. We went 
ahead anyway, knowing that it was not a com- 
pletely satisfactory procedure, and we proceeded 
to do the end-to-end anastomosis extraperitone- 
ally and put the drain down through the vault 
of the vagina, since we had performed a total 
hysterectomy on the patient. 

The point of comfort is this: when Dr. 
Sutherland, presently of Jackson, Mississippi, 
was working at Little Rock with Willis Brown, 
in their experimental animals, he took out pieces 
of ureter up to 10 cm. in length, merely put in 
polyethylene plastic tubing, and made no at- 
tempt at any reanastomosis. He found that in 
the majority of these cases the ureter would 
then grow along the bridge of the polyethylene 
tubing. 

That is exactly what happened in this case. 
We left the ureteral catheter in until about the 
ninth or tenth day, at which time the patient 
commenced to leak urine around it. Prior to 
that she had stayed dry. Then we knew we had 
a failure temporarily. We withdrew the ureteral 
catheter at this point, kept the patient on anti- 
biotics and chemotherapy, and subsequently op- 
erated again after about a 10 day lapse, re- 
catheterized the ureter, and were able to follow 
right up the track that had previously healed. 
She has a functioning left kidney, and the in- 
travenous urogram showed that the tract is 
intact. 

Dr. Epuarp EIcHNER, Cleveland, Ohio. I 
think many of us have had the same experience 
as Dr. Hamilton. Patients who have failed on 
ureteral anastomosis with recurrent fistulas have 
become cured on the discontinuation of all ther- 
apy except rehabilitation of the patient. 

Many urologists now no longer use splinting 
catheters; and I think, Dr. Kelso, the No. 8 is 
a little large. We have had a few cases of 
ischemic necrosis with catheters of that size. To- 
day we attempt to bridge the gap, leaving it 
alone with a retroperitoneal drain, and the great 
majority of patients will recover completely with 
a minimum of additional therapy. 

Dr. J. M. ParrisH, Jr., Oklahoma City, Okla- 
homa. There are two or three points that Dr. 
Kelso meant to mention but did not, which I 
think are worthy of mentioning, particularly for 
the benefit of the younger men. 

I agree with him thoroughly that when you 
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sis, you should not put in too many sutures; but 
I think the kind of suture material that you 
should use is important. You should not use a 
nonabsorbable suture. It should be chromic cat- 
gut. A nonabsorbable suture going completely 
through the ureter will, over a period of time, 
accumulate and develop calculi that will cause 
trouble. 

There are two or three points on which I do 
not agree with Dr. Kelso. I think it is com- 
pletely unnecessary to leave a catheter in these 
patients 14 days for an immediate injury of the 
bladder on the operating table. We remove the 
catheter within 2 or 3 days. I think it should be 
removed then, because it is at that time that 
the tensile strength of the suture material is at 
its greatest. At 10, 12, or 14 days there is prac- 
tically no tensile strength, and if the patient’s 
bladder becomes overdistended you are surely 
going to get into trouble. 

We much prefer to remove these catheters 
early and get the patient up and have her void 
while the suture material has its greatest tensile 
strength. We think nothing of closing the fascia 
of the abdomen with a single layer of chromic 
catgut and having the patient get up and walk 
to the bathroom the next day. We talk about 
putting three layers of suture material in the 
wall of the bladder. Certainly the pressure and 
distention and the tensile strength there cannot 
be as great as is needed in the abdominal wall. 
If one is disturbed about his suture material, 
then he might use chromic catgut for the first 
two deep layers, and then, in the outer layer, the 
musculature in the bladder, use a black silk 
Suture or cotton. 

The other point is that I cannot agree with 
not catheterizing the patient before performing a 
vaginal hysterectomy. When a bladder is dis- 
tended with 1,000 c.c. of urine, and if the pa- 
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tient has slept overnight and possibly has not 
emptied her bladder before she comes to the 
operating room, the bladder is distended like 
a balloon. If the bladder is collapsed, the blad- 
der wall is probably 6 times thicker than it 
would be if it contained 1,000 c.c. of urine. 

With sharp scissors you know how easy it 
might be to go through the wall of a bladder 
that is distended with that much urine. However, 
if it is collapsed and possibly 6 or 7 times thicker 
than it would be otherwise, maybe you might 
nick the musculature of the bladder without 
necessarily entering the bladder. 

I feel these patients should be catheterized. 
I think the gynecologist who is doing vaginal 
hysterectomies today does not have to have 
urine spill in his lap to recognize when he enters 
the bladder. All too often, when you enter the 
peritoneal cavity in the vesicovaginal space or 
posteriorly, you get a gush of fluid that looks 
like urine and that scares you for the moment. 

Dr. Ketso (Closing). I would caution against 
catheterizing ureters after surgical procedures, 
particularly after the patient’s abdomen has 
been closed, because it has been my experience 
to see some of the ureters then perforated by 
the urologist in attempts at catheterization. 

I believe Dr. Hamilton made an etror when 
he removed the catheter when the patient started 
to leak. If he had not removed the catheter at 
that time possibly the patient would not have 
had to have another operation. 

Dr. Parrish relates that some patients come 
to the operating room with 1,000 c.c. of urine in 
their bladders. This is the precise reason that I 
do put an indwelling catheter in after possible 
injury—the fear of overdistention. I still believe 
that a bladder that has urine in it is detectable 
with ease. 
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Preliminary observations on the differential 


diagnosis of toxemias of pregnancy 


VICTOR E. 


JOHN B. NETTLES, M.D. 
Chicago, Illinois 


HYPERTENSION, proteinuria, and 
edema are the cardinal features of pre- 
eclampsia—eclampsia. Because any or all of 
these three clinical symptoms and signs may 
occur in pregnancy complicated by hyper- 
tensive vascular disease or renal disease, 
accurate diagnosis of the underlying cause 
of these symptoms in pregnancy is frequently 
difficult. Certainly a definitive diagnostic 
technique would be of value in elucidating 
the clinical problem of toxemia of pregnancy 
and would provide the opportunity for ob- 
jective study of the natural history of these 
several disease processes. 

The kidney is involved by the pre-eclamp- 
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by means of renal biopsy 


POLLAK, M.B., 


tic process, and the histology has been de- 
scribed in many publications. Although 
originally described as a widening or thick- 
ening of the glomerular basement mem- 
brane by Fahr,’? Bell,? and Baird and 
Dunn,* more recent studies suggest that the 
characteristic renal lesion is a swelling or 
edema of the glomerular tuft.® ® The de- 
velopment of a safe method of obtaining 
renal tissue during life by percutaneous renal 
biopsy*”® has permitted us to examine the 
kidney at the height of the clinical illness, 
and to approach the study of the natural 
history of the toxemias of pregnancy in a 
logical manner.’ ** In this report the histo- 
logic observations will be discussed briefly in 
relation to the clinical and biochemical find- 
ings in 50 patients. The data will be dis- 
cussed in detail elsewhere.*? 


Material and methods 

Renal biopsy specimens were obtained 
on 50 pregnant patients, whose pregnancies 
were complicated by hypertension, protein- 
uria, and edema, occurring severally or in 
combination. Almost all patients were studied 
in the last trimester of pregnancy. The biopsy 
specimens were taken in the prone position 
by means of the technique of Kark and 
Muehrcke’ or with use of a modified tech- 
nique in the upright position.? An occasional 
biopsy specimen was taken transabdominally 


. during the course of a cesarean section, with 
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a Franklin modification of the Vim- 
Silverman needle. The small cylinder of tis- 
sue obtained was fixed immediately in 10 
per cent neutral buffered formalin; after 
being embedded in paraffin, sections were 
cut and stained routinely with hematoxylin 
and eosin, with the alcian blue—periodic 
acid-Schiff technique, and with Mallorya- 
zan. Other stains were used when _ indi- 
cated to demonstrate fat, reticulin, and 
elastic tissue. 

Each renal biopsy was studied in detail 
by two observers independently, and the in- 
dividual histologic features were graded 
semiquantitatively on a scale 0 to 3-plus, 
by means of a method similar to that al- 
ready described.** A histologic diagnosis was 
then made under three general headings: 
pre-eclampsia (including eclampsia), hyper- 
tensive vascular disease, and renal disease. 
Biochemical studies were carried out on all 
patients by means of methods described else- 
where.’ Control biochemical data were ob- 
tained from 30 healthy pregnant women in 
the third trimester of apparently normal 
pregnancies; in particular, these women had 
no more than a trace of edema, limited to 
the ankles, the urines contained no protein, 
and the blood pressures did not exceed 
120/75 mm. Hg. 


Results 


Renal histology. 

1. Pre-eclampsia. Lesions of pre-eclamp- 
sia~eclampsia were found in 35 patients. The 
site of the characteristic pathology was in 
the glomeruli, which were involved in a re- 
markably uniform manner. They were en- 
larged and swollen. The capillary walls were 
widened, this widening being the result of 
edema of the endothelial and epithelial cells. 
In severe cases the whole glomerular tuft 
appeared to be vacuolated. Contrary to the 
findings of many authors,‘ thickening of 
the capillary basement membrane was not a 
prominent feature, being found only in some 
of the more severe cases. Ischemia of the 
tuft was a marked feature not only in severe 
lesions in which the swollen endothelium oc- 
cluded the capillary lumen, but also in 
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milder lesions where organic capillary occlu- 
sion did not occur. Nonspecific abnormalities 
were found in the tubules in those biopsy 
specimens showing severe glomerular lesions, 
and patchy edema of the interstitial tissue 
occurred in some of the more severely in- 
volved kidneys. Edema of the walls of small 
arteries and arterioles was a prominent fea- 
ture in some instances. 

2. Hypertensive vascular disease. Lesions 
characteristic of hypertensive vascular disease 
were found in 10 patients. Sclerosis of the 
small arteries and arterioles was found in 
these biopsies. The glomeruli were normal; 
in particular there was no swelling of their 
capillary walls and no ischemia. The histo- 
logic findings were identical with those 
found in nonpregnant patients with vascu- 
lar disease. 

3. Primary renal disease. This was found 
in the biopsy specimens from 5 patients. Un- 
like pre-eclampsia and hypertensive vascular 
disease, these biopsy specimens were hetero- 
geneous. The criteria for the histologic diag- 
nosis of primary renal diseases are similar 
to those used in the nonpregnant state. 


Correlation of clinical and pathologic 
data 


The difficulty in making exact and accu- 
rate clinical diagnoses in patients with tox- 
emia of pregnancy has been alluded to. In 
this study we have used the exact criteria 
of renal histology to make exact diagnoses 
on these 50 patients. On this basis we have 
made clinicopathologic correlations in an at- 
tempt to define more clearly the clinical and 
biochemical features of each individual dis- 


‘ ease process included in the syndrome “tox- 


emia of pregnancy.” 

Clinical symptoms and signs. The average 
age of the patients with histologically diag- 
nosed pre-eclampsia was 21.5 years. The 
patients with hypertensive vascular disease 
were on the average 5 years older. Thirty of 
the 35 patients with pre-eclampsia were 
primigravidas, whereas 6 of the 10 with 
hypertensive vascular disease were in their 
second or subsequent pregnancy. 

The combination of elevated blood pres- 
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sure, proteinuria, and edema was found in 
60 per cent of the patients with pre-eclamp- 
sia and in 3 of the 5 patients with renal 
disease, but all three findings were present 
simultaneously in only one of 10 patients 
with hypertensive vascular disease. 

The most valuable diagnostic sign was 
spasm of the retinal arterioles. Segmental or, 
more rarely, generalized retinal arteriolar 
spasm was found in 27 of 35 patients in 
whom pre-eclampsia was diagnosed by renal 
biopsy. By contrast, mild retinal arteriolar 
spasm was seen in only 2 patients with hy- 
pertensive vascular disease, whereas sclerosis 
and tortuosity of the vessels was observed 
in 6. 

Laboratory tests. Examination of the 
urine for protein and microscopic analysis 
of the centrifuged urinary sediment were of 
little help in differential diagnosis. Inability 
to concentrate the urine to a specific grav- 
ity of 1.020 or greater was noted in only 2 
patients, both of whom were shown to have 
primary renal disease. Analysis of the ni- 
trogenous products in the blood was of the 
greatest value in differential diagnosis. The 
levels of serum urea nitrogen, nonprotein 
nitrogen, and uric acid were measured in 30 
healthy pregnant women in the last trimester 
of normal pregnancy; the mean values were: 
urea nitrogen 8.95 + 2.36 mg. per 100 ml.; 
nonprotein nitrogen 18.50 + 3.65 mg. per 
100 ml.; uric acid 3.57 + 0.69 mg. per 100 
ml. Similar low values were found in the 
patients with histologic evidence of hyper- 
tensive vascular disease. In the patients with 
histologic evidence of pre-eclampsia the 
values were elevated significantly above 
those in healthy pregnancy: urea nitrogen 
11.02 + 3.75 mg. per 100 ml. (p < 0.02); 
nonprotein nitrogen 25.26 + 9.04 mg. per 
100 ml. (p < 0.001); uric acid 6.43 + 1.74 
mg. per 100 ml. (p < 0.001).7* Thus, there 
was a Statistically significant difference be- 
tween the levels in healthy pregnant women 
or in women with hypertensive vascular dis- 
ease on the one hand and women with pre- 
eclampsia on the other. 

The pre-eclamptic renal lesions were di- 
vided into three groups on the basis of the 
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severity of the glomerular involvement. The 
levels of urea nitrogen, nonprotein nitrogen, 
and uric acid in the serum increased with 
increasing severity of glomerular involve. 
ment. In those patients with mild glomeru- 
lar lesions, the serum uric acid level was 
significantly elevated, whereas the urea ni- 
trogen and nonprotein nitrogen levels were 
significantly elevated only in the presence of 
more severe renal lesions. Thus, the serum 
uric acid level is an excellent guidepost to 
the diagnosis of pre-eclampsia and to the 
severity of the underlying renal lesion in 
pre-eclampsia—provided that the levels are 
compared with those from healthy pregnant 
women at the same stage of pregnancy. 

Severity of pre-eclampsia—eclampsia. His- 
tologically severe renal lesions were associ- 
ated with more severe clinical illness than 
histologically mild lesions. Among those with 
severe renal lesions, the blood pressure was 
higher, there was more protein in the urine, 
and convulsions occurred more frequently. 
Moreover, all 5 stillbirths occurred among 
the 10 patients with the most severe renal 
lesions. 

Reversibility of the renal lesions. We have 
reported previously that the glomerular le- 
sions of pre-eclampsia may repair themselves 
after delivery.’° Further studies suggest that 
the swelling of the glomerular tuft disap- 
pears completely, leaving a normal glomeru- 
lus after pregnancy. However, a significant 
proportion of those patients with severe 
renal lesions show some thickening of the 
glomerular basement membrane in addition 
to swelling of the tuft. Serial renal biopsy 
studies suggest that many of these patients 
develop permanent vascular and glomerular 
damage.’? The important problem of pre- 
eclampsia superimposed on hypertensive vas- 
cular disease, about which there are many 
confusing data,'*” is discussed fully else- 


Conclusions 

1. Renal biopsy specimens from pregnant 
women with hypertension, edema, and pro- 
teinuria occurring severally or in combina- 
tion, may show 3 types of histologic changes. 
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Patients with toxemia of pregnancy were 
divided into three groups on the basis of the 
renal histology: (1) pre-eclampsia (includ- 
ing eclampsia); (2) hypertensive vascular 
disease; and (3) primary renal diseases. 

In some cases combinations of the above 
were found, e.g., hypertensive vascular dis- 
ease and pre-eclampsia. 

2. Every patient was studied clinically by 
one or both authors before the renal biopsies 
were made, and a diagnosis of the underlying 
cause of the illness was recorded in every 
case. These clinical diagnoses were com- 
pletely correct, as judged by the histology, in 
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only 60 per cent of patients. Retrospectively, 
the most helpful clinical features in differ- 
entiating these conditions were examination 
early in gestation, the personal and family 
history of hypertension, the presence or ab- 
sence of edema, examination of the optic 
fundi, and the level of the serum uric acid. 


We wish to thank Dr. Conrad L. Pirani and 
Dr. Robert M. Kark for their help and advice, 
and Dr. Jack Fuller and Dr. Robert C. Muehrcke 
for some of the material used in this study. We 
would also like to thank Dr. William F. Mengert 
and Dr. Philip Stein for allowing us to perform 
biopsies on some of their patients. 
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-the glomerulus, with the basement membrane 


remaining essentially unchanged. 

The authors have reported 50 cases of hyper- 
tension, proteinuria, or edema alone or in com- 
bination. They found the toxemia lesion in 70 
per cent, the arteriosclerotic changes in 20 per 
cent alone, and renal disease in the remaining 
10 per cent. They report no normal kidneys in 
this group. 

In a paper in 1957, Dr. Dieckmann reported 
8 per cent of the primiparas and 33 per cent of 
the multiparas with hypertension, proteinuria, 
and edema had normal kidney biopsy findings. 
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It is very difficult to believe that in all cases 
of early hypertensive vascular disease the ar- 
terioles should manifest arteriosclerotic changes 
such as reported by the authors, or at least what 
I infer they reported, particularly in such cases 
as I would interpret to be rather mild hyper- 
tension, since in their series the patients in the 
hypertensive vascular group had blood pressure 
of only 147/98 and an average age of only 26.8 
years. 

In our series, we have not been able to demon- 
strate any clear-cut correlation between the 
severity of the clinical findings and the findings 
in the kidney biopsy of the toxemia lesion. The 
same is true of the blood chemistry, urinary pro- 
teins, and so on. 

In a study such as this it would be very im- 
portant if one could eliminate questionable cases 
and include only those which are definitely pre- 
eclampsia and clinical hypertensive vascular dis- 
ease. In the space and time that the authors 
had, obviously they could not give the detailed 
clinical data of all their cases, but there are cer- 
tain factors in their paper that make me wonder 
if there are not many borderline or questionable 
cases included in the clinical diagnosis. These 
factors are: 

1. The average blood pressure in patients with 
hypertensive disease is much lower than that in 
pre-eclamptic patients. This is not generally true. 

2. Eleven per cent of their pre-eclamptic 
group (this is pathologic diagnosis, I realize) 
had previous hypertension in previous pregnan- 
cies. 
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3. Thirty-one per cent of their patients with 
pre-eclampsia had the biopsy specimens taken 
14 days or more after the onset of the toxemia. 
We have always felt that true pre-eclampsia was 
an acute, fulminating disease, and that in that 
length of time either the mother would lose her 
baby or the baby or the mother would die or the 
patient would recover. 

4. We have always believed that pre-eclampsia, 
if the patient survived, left no permanent renal 
damage. Our studies of renal biopsies and the 
study by the authors, as previously reported, 
showed no permanent renal damage, and this 
lesion is completely reversible. Here, the authors 
have reported 33 per cent irreversible lesions and 
a question of reversibility of an additional 21 
per cent. I would like to ask Dr. Nettles how 
long after delivery the biopsy specimen was 
taken before the lesion was declared irreversible. 

Dr. Nett es (Closing). Most of the difficulty 
we have with this problem is in establishing 
definite criteria for pre-eclampsia and eclampsia. 
Our work was based on the histologic lesion and 
not on the clinical findings at all. 

We are constantly changing our ideas on tox- 
emia, and for that reason we thought it best to 
take the various specific renal changes that had 
occurred and that were detected without know- 
ing the clinical history, and then to correlate 
the clinical findings with the groups classified 
histologically. 

We are going to have to coin a new term for 
the histologic lesion and then readjust the clinical 
data according to the new classification. 
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IVOR BERRY, JR., M.D. 
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Saginaw, Michigan 


INTEREST in the problem of perinatal 
mortality has stimulated investigation 
throughout the United States. This is un- 
doubtedly a reflection of the fact that reduc- 
tions in mortality rates for the perinatal 
period have not kept pace with those for the 
period from one week to one year after birth. 
The objectives of the present study were 
(1) to investigate perinatal mortality in 
Saginaw County, Michigan; (2) to deter- 
mine the causes of perinatal death and point 
out preventable factors; (3) to stimulate 
local interest in the problem; (4) to offer 
education to nurses, interns, residents, and 
practicing physicians; and (5) to improve 
prenatal, obstetrical, and early postnatal care. 
Saginaw County has a population of over 
180,000 and slightly more than 5,000 births 
per year. It is serviced by three medical 
hospitals and one osteopathic hospital. The 
present study provided for a review of all 
perinatal deaths recorded at these four hos- 
pitals from July 1, 1956, through June 30, 
1959. All social and economic levels in the 
community were therefore included. 


Organization 


A chairman and a central committee, 
composed of an obstetrician-gynecologist and 
a pediatrician from each medical hospital, 
two physicians from the osteopathic hospital, 
and a pathologist, selected the study forms, 
formulated policies, and undertook the su- 
pervision of the study. 


From the Saginaw General Hospital. 


Presented at the Twenty-seventh Annual 
Meeting of the Central Association of 
Obstetricians and Gynecologists, 
Chicago, Illinois, Sept. 24-26, 1959. 


Each hospital acted as an autonomous 
unit. Each had its own committee, staffed by 
general practitioners as well as specialists, 
which reviewed all perinatal deaths, con- 
firmed causes of deaths, determined prevent- 
able factors, and suggested possible areas of 
improvement. Their criteria of preventability 
implied an optimum of professional skill, of 
patient cooperation, and of hospital care. 

An obstetrical-gynecological resident from 
Saginaw General Hospital reviewed each 
perinatal death, recorded relevant data, and 
presented cases for discussion to the individ- 
ual hospital committees at their regular con- 
ferences. Coordination of the work of the 
hospital committees was facilitated by pe- 
riodic interhospital conferences, at which an 
attempt was made to ensure uniform treat- 
ment of the more difficult or controversial 
cases. 

The study was sponsored by the four local 
hospitals and the Michigan Department of 
Health. The latter provided consultant and 
financial support and assisted in carrying out 
the statistical operations of the project. 


Scope of the study 


Perinatal mortality as treated in this study 
includes stillbirths of 20 weeks’ gestation or 
over and deaths of liveborn infants up to but 
not including the twenty-eighth day of life.* 
A modification of the Johns Hopkins Hos- 
pital Perinatal Mortality Study form was 
adopted for use in recording data. After the 


*The perinatal period as defined in this study corre- 
sponds exactly to the A.M.A. perinatal period II. The 
A.M.A. perinatal period III, which is more generally 
employed, differs in that it extends through only the first 
6 days of life. 
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first year’s experience the form was substan- 
tially revised, and it is now known as the 
Michigan Perinatal Mortality Study form. 
To ensure uniform interpretation of the new 
form, a Perinatal Mortality Study Guide was 
developed. 


Statistical data 


As background information for the study, 
recent reports of perinatal mortality and in- 
fant mortality rates for Saginaw County 
were obtained. Over a 5 year period (1952- 
1956), the average perinatal mortality rate 
was found to be 32.35 per 1,000 deliveries,* 
while the average neonatal mortality rate 
stood at 18.7 per 1,000 live births.+ 

The total number of births in the Sagi- 
naw hospitals for the period of the study 
was 16,046. The perinatal mortality rate for 
A.M.A. perinatal period II was 32.4. The 
neonatal mortality rate was 17.3. 

Table I presents a partial statistical break- 
down of perinatal deaths during the period 
July 1, 1956, through June 30, 1959. 


Table I. Perinatal deaths 


Neonatal Stillborn Total 
Premature birth 212 147 359 
Full-term birth 62 98 160 
Total 274 246* 520* 


*The weight of one of the stillborn infants is un- 
known. 


Of the 520 dead babies 84 per cent were 
white and 16 per cent were Negro. These 
percentages may be compared roughly with 
all of the babies born in Saginaw County in 
1956, of which 86.2 per cent were white 
and 13.8 per cent were Negro. There were 
33 illegitimate babies in this group, includ- 
ing 14 white and 19 Negro. 

Tables II and III present statistics of pre- 
vious obstetrical loss, separated according to 
age of the mother and the result of present 
pregnancy. 


*Michigan statistics for 1952-1956 were computed for 
perinatal period III. 


Neonatal death is defined as death of a liveborn infant 
under 28 days of life. 
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As was anticipated, a majority of the peri- 
natal deaths occurred in the 20 to 35 age 
group. It is interesting to note that 61 per 
cent, or 317 mothers, had experienced no 
previous obstetrical loss; and an additional 
14 per cent, or 73 mothers, had had only 
one previous abortion. 

In Table IV, the perinatal deaths are 
classified according to birth weight. The in- 
cidence of prematurity in Saginaw County 
is approximately 9 per cent. In the present 
study, prematurity was a factor in 69 per 
cent of perinatal deaths. During the first 
2% years of the study, 1,125 liveborn pre- 
mature births were recorded; 157 of these 
babies died. Of these dead babies, 58 
weighed less than 1,000 grams at birth. Dis- 
counting the latter group, premature salvage 
amounted to 90.7 per cent. 

In the determination of causes of death, 
information was drawn from reports of 
autopsies and from microscopic examination 
of placentas. Autopsies were performed in 
52.4 per cent of deaths, and 34.5 per cent of 
the placentas were examined. At the begin- 
ning of the study, little interest was shown 
in obtaining permits for autopsies of still- 
births. Now, however, special emphasis is 
being placed on performing autopsies in all 
cases of perinatal death. 

Table V presents a summary of judgments 
upon preventability and responsibility in in- 
stances of perinatal death. 

In voting, each death was considered sep- 
arately. The assignment of preventability 
and responsibility was determined by ma- 
jority vote. In many instances, more than 
one responsible factor was indicated. Every 
effort was made to prevent personal factors 
from influencing the voting. Perinatal deaths 
were adjudged preventable in 28.1 per cent 
of the cases. Had they been prevented, the 
perinatal mortality rate would have been 
reduced from 32.4 to 23.3. 

Abnormalities of the placenta and cord 
were responsible for 180 of the perinatal 
deaths. These included 14 neonatal deaths 
and 17 stillbirths which were voted prevent- 
able. Of the neonatal group, 7 deaths re- 
sulted from inadequate prenata’ care with 
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Table II. Age of mother by previous obstetrical loss and gestation of present 
pregnancy resulting in stillbirth 


Age of mother 
15-19 | 20-24 | 25-29 | 30-34 35-39 40-44 Total 


Previous loss. 
None 
Full-term 
Premature 
Abortion 
Multiple (full-term, 
premature, abortion) 


Present pregnancy. 
Full-term 
Premature 


Total 


Table III. Age of mother by previous obstetrical loss and gestation of present 
pregnancy resulting in neonatal deaths 


Age of mother | 
Unknown| 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | Total 


Previous loss. 
None 3 
Full-term 
Premature 
Abortion 
Multiple (full-term, 
premature, abortion) 
History unknown 


Present pregnancy. 
Full-term 
Premature 


Total 


Table IV. Perinatal deaths by birth weight 


0-1,000 grams 1,001-2,500 grams Over 2,501 grams Unknown 


Stillbirth 67 80 98 1 
Neonatal 75 137 62 0 


Total 142 217 160 1 


Table V. Summary of voting on preventability and responsibility 


Live births Stillbirths 


Preventable deaths 
Responsibility 
Inadequate prenatal care 
Family at fault 
Error in medical judgment 
Error in medical technique 
Disease 


1960 

| no | 
onal 
only 

24 47 30 30 12 8 151 
0 0 3 3 ] 4. 11 

2 4 3 1 0 11 
0 10 12 0 3 33 
unty 
sent 1 5 10 13 3 8 40 

per 
first 4 a2 19 25 9 18 97 

23 42 37 34 8 5 149 
re- 
P a7 64 56 59 23 246 

58 
Dis- 
vage 
ath, 
| 
1 in 3 62 38 23 8 1 166 | 
it of 0 1 0 1 0 0 2 
+f 10 16 3 3 2 40 
own 
still- 2 7 5 14 4 5 37 
's is 0 1 1 0 0 0 4 | 
all 

3 39 68 51 34 11 6 212 
sep- 
lity | 
Total 
han 
246 
tors 
520 
aths — 
cent 
the 
een 

or 71 146 
atal ‘ 
aths 19 35 54 

99 29 51 
ent 90 39 52 

re 26 11 37 

vith 50 81 i 


874 Berry and Toshach 


the family at fault; 3 others were caused by 
incompetence of the internal cervical os 
which should have been repaired before 
pregnancy; and 4 were caused by errors in 
method of delivery. Inadequate prenatal 
care, with the family at fault, accounted for 
7 of the stillbirths. Seven more resulted from 
errors in judgment regarding method of de- 
livery in cases of abruptio placentae. Two 
other cases—one involving an unsuspected 
second twin whose birth was arrested by a 
contracted cervix, the other a full-term in- 
fant whose estimated date of confinement 
was miscalculated—were deemed errors in 
medical judgment. One stillbirth was caused 
by an incompetent internal cervical os with 
ruptured membranes and prolapsed cord. 

Erythroblastosis caused 40 perinatal deaths. 
Of these, 3 neonatal deaths were judged pre- 
ventable because exchange transfusions were 
not performed; 9 stillbirths were considered 
due to errors in medical judgment because 
the pregnancies had been allowed to reach 
full term despite known previous sensitization. 

Toxemia of pregnancy accounted for 39 
perinatal deaths. Of this group, 6 neonatal 
deaths and 22 stillbirths were voted prevent- 
able. The family was at fault in 16 of these 
deaths for failing to seek prenatal care. In 
the remaining 12 cases, errors in medical 
judgment or technique were indicated. Only 
2 cases of eclampsia and 3 cases of hyper- 
tensive cardiovascular disease with superim- 
posed toxemia of pregnancy were included 
in this group of preventable deaths. The 
others ranged from mild to moderately se- 
vere toxemia of pregnancy. 

Diabetes was the cause of 12 perinatal 
deaths. Seven stillbirths were regarded as 
preventable, 3 because the family had not 
sought adequate prenatal care and 4 because 
of errors in judgment concerning the timing 
and method of delivery. 

Congenital malformations were responsible 
for 73 perinatal deaths, of which 54 were 
neonatal deaths and 19 were stillbirths. Five 
neonatal deaths were judged preventable. 
One infant had an interventricular septal 
defect. This baby weighed 4 pounds, 13 
ounces and lived one week. The condition 
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went undiagnosed until a small defect was 
discovered at autopsy. Two babies with 
bowel obstruction, both corrected by opera- 
tion, developed postoperative septicemia. 
One infant with a tracheoesophageal fistula 
died during operation on the third day of 
life. A death from diaphragmatic hernia was 
voted preventable because of the small size 
of the defect found at autopsy. No operation 
had been attempted. 

Postnatal asphyxia and atelectasis caused 
36 deaths; 33 of these babies were premature 
and 14 weighed less than 1,000 grams at 
birth. Twelve of the deaths were considered 
preventable. Ten of the patients had inade- 
quate prenatal care with family at fault. 
Two deaths were ascribed to errors in re- 
suscitation technique. 

Intracranial birth injury accounted for 22 
perinatal deaths. Nine stillbirths and 6 neo- 
natal deaths were judged preventable. Seven 
stillbirths were results of prolonged labor 
with large babies or abnormal presentation. 
Two other stillbirths were caused by uterine 
rupture. Both mothers lived. One had under- 
gone previous cesarean sections and had been 
advised against subsequent pregnancy be- 
cause of a weak uterine scar. In the other 
woman, uterine rupture followed tetanic 
contractions caused by intravenous Pitocin 
induction of labor. Forceps rotation was re- 
sponsible for 4 neonatal deaths. The causes 
of the other neonatal deaths—a breech de- 
livery and a rapid intravenous Pitocin induc- 
tion—were also adjudged errors in _tech- 
nique. 

Infections caused 16 deaths. Fourteen 
were considered preventable. Two were still- 
births where the membranes had been rup- 
tured for 36 hours or longer. The family was 
at fault for failure to notify the physician of 
the condition. Of 12 preventable neonatal 
deaths, 8 were caused by pneumonia. Esch- 
erichia coli was cultured in 3 cases and strep- 
tococci in 2. All of these deaths were ascribed 
to errors in technique, but the source of con- 
tamination remained undetermined. The 
family was judged at fault in 4 neonatal 
deaths for neglect of prenatal care or inade- 


. quate care after discharge from the hospital. 
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Summary 

Among 16,046 births in Saginaw hospitals 
from July 1, 1956, to July 1, 1959, there 
occurred 520 perinatal deaths. The mortal- 
ity rate for A.M.A. perinatal period II aver- 
aged 32.4 per 1,000 births. 

Prematurity was a factor in 69 per cent of 
perinatal deaths. The premature salvage of 
liveborn infants weighing 1,000 grams or 
over was 90.7 per cent. 

One hundred forty-six cases of perinatal 
death (28.1 per cent) were judged to have 
been preventable. Although it is probable 
that not all of these babies could have been 
salvaged, it was felt that in none of these 
cases was an optimum level of physician and 
hospital care or of patient cooperation 
achieved. 


In addition to the collection of statistical 
information, this study has focused the at- 
tention of physicians in Saginaw County on 
the perinatal problem. Each of the Saginaw 
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hospitals has established regular Perinatal 
Mortality Conferences in its teaching pro- 
gram. Marked improvements have appeared 
in the recording of data on obstetrical and 
newborn charts. Growing interest in the 
causes of perinatal deaths is reflected in the 
increasing number of autopsies and placental 
examinations. 


Conclusions 


It is concluded that perinatal mortality 
can be reduced by: (1) education of patients 
with respect to prenatal care and care of 
newborn infants; (2) early recognition of 
complications of pregnancy and adequate 
management of these complications; (3) 
continued improvement in premature nursery 
care; and (4) improvement in diagnosis of 
abnormalities of newborn infants and de- 
velopment of operative techniques to correct 
them. 


(Discussion appears on page 882.) 
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ARTHUR G. KING, M.D. 


Cincinnati, Ohio 


T HE amazing decline in maternal mortality 
of the past 30 years has not been matched 
by the progress in fetal salvage, even though 
the same antibiotics, the same blood trans- 
fusions, the same laboratory facilities, and 
at least similar advances in knowledge and 
technique are as available to the infants as 
to their mothers. One reason may be that 
we are not applying these facilities and 
techniques on a large enough scale. The 
purpose of a perinatal mortality study is to 
find out in what conditions we are failing 
to use our knowledge, and how best to act 
in order to reduce further the number of 
stillbirths and neonatal deaths. 

This discussion is limited to the practical 
aspects, the methods, and the difficulties of 
making such a study in a small private 
hospital and, hence, is pertinent to the prob- 
lems facing every conscientious private 
practitioner of obstetrics. 


Difficulties in collecting data 


Most reports of perinatal mortality 
studies come from the large teaching hospi- 
tals, where the entire staff is well trained, 
the staff discipline good, the charts com- 
plete, the house staff adequate and en- 
thusiastic, the clerical help ample, and the 
funds for the study sufficient. The smaller 
hospitals, where these studies can be of the 


From the Catherine Booth Hospital and 
the Jewish Hospital of Cincinnati. 
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Meeting of the Central Association of 
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Perinatal mortality surveys in two 


small private hospitals in Cincinnati 


greatest value, are handicapped by the 
absence of many of these elements. ‘The staff 
is usually discouraged from undertaking 
such a project. Often there is marked 
apathy and sometimes downright hostility 
from influential but poorly oriented staff 
members. 

It is apparent that except for a few cases, 
no real study of perinatal mortality can be 
carried out without access to and careful 
review of the individual charts of the 
mothers and infants. In some _ hospitals 
permission to do this is obtained with 
difficulty, and some doctors resent anyone 
reviewing their handling of a case. This can 
be overcome by an insistence on strict 
anonymity when the case histories are 
studied by a committee. Only the chairman 
or secretary of the Perinatal Mortality Re- 
view Committee should have access to the 
identifying data. Many administrators are 
lukewarm, either because the record room 
personnel is bothered or because of a fear 
of possible malpractice suits if recorded 
data are reviewed too carefully. On the 
other hand, a review committee can protect 
both doctors and hospitals by insisting on 
the insertion of essential information, the 
omission of which carries a suggestion of 
negligence. Finally, if the findings of the 
committee are kept completely separate 
from the clinical record after the review, no 
critical animadversions can damage the 
hospital or doctor. 

Till recently another great difficulty has 
been the method of classifying the perinatal 
deaths by causes. Many traditional but 
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imprecise diagnoses have been accepted by 
medical record rooms and boards of health, 
but they are valueless in arriving at a true 
cause of death. This has made impossible 
any sort of comparision of these basic causes 
in the published statistics. Again, the pathol- 
ogists have not been very helpful by re- 
porting “atelectasis” and “prematurity” as 
causes of death, which, of course, they are 
not, any more than “noncirculation of the 
blood” and “old age” are acceptable diag- 
noses. Finally, few of the doctors in the 
smaller hospitals will take the time or trou- 
ble to record on the chart itself, even though 
asked, clinical information, particularly of 
the antepartum period, often essential to 
assigning a cause of death or possible pre- 
ventability. 


Procedures adopted in the present study 


The study reported briefly here was begun 
by developing a classification of infant and 
fetal deaths which was simple, logical, clini- 
cal, and particularly easy for busy doctors 
to use. It has been modified in the last 5 
years from time to time, but the form found 
most readily acceptable and satisfactory is 
shown in Fig. 2. 

In keeping with the principle of making 
it easy for the doctors to cooperate, a sum- 
mary of essential information had to be ob- 
tained from them on a prepared form. It 
was felt that a form suitable for punch-card 
or I.B.M. machine use was too formidable 
to be practical. Although tabulation would 
be easier with such a form, it would be more 
time consuming for the individual doctor 
filling it out for each of his cases and might 
frighten him into ignoring all the questions. 
All the information requested from the doc- 
tor had to be on one page, preferably on 
the reverse of the sheet listing the cause of 
death. Fig 1 shows the form which, after 
many modifications, was found acceptable 


by the doctors and satisfactory to the com- 
mittee. 


Even this simple form proved too much 
for some of the rugged individualists. The 
committee was able to get cooperation only 
after a hospital ruling was established that 
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any doctor failing to provide adequate in- 
formation after a written request was re- 
quired to attend the meetings of the review 
committee. This threat of “another meet- 
ing,’ absence from which jeopardized the 
man’s obstetrical privileges, proved very 
helpful in having the forms filled out. On 
the other hand, many doctors with a 
genuine interest in reducing obstetrical 
wastage attended the meetings of the com- 
mittee volunarily and with profit. 


Committee analysis of data 


There are three decisions which the Peri- 
natal Mortality Study Committee has to 
make. The first is the most probable cause 
of death. As has been pointed out by others, 
this is very difficult and requires correlation 
of the antepartum history, the labor, the 
delivery, nursery records, the nurse’s notes, 
and the autopsy findings. Obviously, rep- 
resentatives of all these disciplines must be 
on the committee for proper correlation and 
interpretation. 

The second decision is whether the death 
was nonpreventable, possibly preventable, or 
definitely preventable. These three classifica- 
tions were used, with “possibly preventable” 
being used in preference to “preventable” 
for several reasons: the committee did not 
wish to arrogate to itself a superior knowl- 
edge of either obstetrics or pediatrics; the 
pride of the individual doctor was not 
bruised, since many of them felt unhappy 
enough after losing a baby whose life might 
have been saved; and it was a further safe- 
guard against legal complications. In this 
phase of committee work, there was a need 
for a firm philosophy and an uncom- 
promising attitude. One of the more difficult 
problems in education was to explain to the 
staff the difference between “culpability” 
of the individual and “possible preventa- 
bility” by world-wide professional improve- 
ment. For example, 20 years ago many con- 
genital heart lesions resulted in death and 
at that time might justifiably have been 
listed as “nonpreventable.” Modern cardiac 
surgery has prevented many of the deaths. 
The same may be said for many other con- 
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The Attending Physician 

is requested to provide 
the following confidential 
information by filling in 
the appropriate spaces, 


Date of Delivery 


hours of delivery 


PERINATAL MORTALITY STUDY 


Mother's age: race Total number of previous pregnancies 
as follows: abortions under 20 weeks pitic 
Stillbirths,20-28 weeks 
livebirths, 20-28 weeks 
number of infants surviving over 30 days of life 
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City 


Hospital 
Mother's Unit No, 
Child's Unit No. 
Path Dept. No. 


Supply as much pertinent 
information as possible. Stillbirth: macerated ( ) non-macerated ( ) 
SEE THE REVERSE SIDE Neonatal Death: under 7 days of age ( 


over 7 days of age ( ) 


Gestation: weeks since L.M.P. 


Weight: lbs, oz. ( G.) 


over 28 weeks 
over 28 weeks 


Total length of labor hrs. Type and amount of premedication within 6 


Anesthesia: 


frank. breech to footling( 


Comment: 


Condition of Infant at Birth: Apgar rating ( 


None ( ), Local ( ), Spinal ( ), Caudal ( ), Intravenous ( ), Inhalation( ) 
If inhalation, kind and duration prior to delivery 


Type of Delivery: Spontaneous({ ),Low forceps( ),Midforceps( ),Version and 
extration( ), Breech delivery( ), Aided breech delivery({ ),Conversion of 
),Caesarian section ( ). 


) or Good ( ) Fair ( ) Poor ( ) 


How long did infant live? 


incompatibilities or abnormalities, 


How soon after birth .was infant seen by an attending pediatrician? hrs. 


Autopsy: yes ( ) no( ) 


Please give any significant details of mother's past history, past pregnancies, 
present pregnancy and course of labor which might have had a bearing on this 
death, and abnormal findings in the placenta or amniotic fluid. Wote any blood 


genital anomalies, such as tracheoesophageal 
fistulas and diaphragmatic hernias. In re- 
viewing the cases, a death from congenital 
anomalies was listed as “possibly preventa- 
ble” unless a prompt and competent con- 
sultation declared the situation hopeless. 
The third decision is the fixation of re- 
sponsibility for the possibly preventable 
deaths. This is the most valuable part of the 


Fig. 1. Form for summary of obstetrical data. 


study as it points the way to making changes 
which will save infant lives. The simple 
work sheet used by the committee had lines 
for “Causes of Death” (arrived at after 
study of all sources of information), “Com- 
ments,” and “Classification.” The last was 
either “NP,” “PP,” or “P,” followed by a 
number which designated the responsible 


factors. These were: 1. Patient failure to 
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For the sake of uniformity, please check one or more of the following diagnoses 
applicable as the cause of death in this case, Use the blank lines below for 
amplification of the diagnoses, such as specific organs involved and specific 
diseases, as well as for any conditions or causes of death not listed. 


Standard Nomenclature 


Congenital anomaly (specify organ and type) 
Physiologic Inadequacy due to Prematurity 
Hemolytic Disease (formerly Erythroblastosis) 
Hypoprothrombinemia (formerly Hemorrh, Disease of Newborn) 
Birth Trauma (specify organ involved below, as "brain") 
Anoxia, due to 

Placenta Previa 

Premature Separation of the Placenta 

Fibrosis of the Placenta 

Infarction of the Placenta 

Strangulated Cord 

Cord Tight About Neck 

True Knot in Cord 

Cord Prolapse 

Prolonged or Tumultous Labor 

Maternal Circulatory Collapse 


( 
(011-076 
(501-3991 
(513-59 
(93y-050 


(794-631 
( 794-900 5 
(794-90 
(794-511 
(799-422 
(799-638 


(799-631 
(7x2=-561 
(460-53) 


Hyaline Dand Formation 


spiratory Insufficiency, due to 
( Maternal Narcosis 


) 

) Aspiration of Amniotic Fluid 

) Bronchial Obstruction (substance developed within 
the body, such as mucus, vomitus, etc.) 

) Aspiration bronchopneumonia (foreign substance 
from without the body: oil, milk, etc.) 

caused by conditions primary in the mother 


(010-370 
(360-9x0 
(362-38 
(360-611. 


(361-96 


Toxemia of pregnancy 


( ) Maternal Endocrine disorder; specify below, such as 
diabetes, thyroid disease, etc. 

( ) Maternal infections disease; specify below, such as 
rubella, mumps, syphilis, polio, etc. 


(010-388 


) 
) 
) 
) 
) 
) 
) 
) 
) 
; 
(799-613 
) 
) 
) 
) 
) 
) 
) 
) 
(010-382 ) 
) 


(010-1.. 


caused by disease acquired as an infant, not associated 
with the delivery process; specify below 


( ) Acquired bronchopneumonia 
( ) Other. Specify below 


Other causes of death. Specify below 


Unknown 


(y00-y00 


Fig. 2. Form for indicating causes of fetal or neonatal death. 


seek or follow advice. 2. Obstetric judgment 
or technique. 3. Analgesia or anesthetic 
judgment or technique. 4. Pediatric care 
(delayed or inadequate). 5. Nursing judg- 
ment or technique. 6. Administrative de- 
ficiency (failure by the hospital to provide 
adequate nursing or resident coverage, 
supervision, equipment, or communication). 
7. Inadequate community resources. 
Analgesia and anesthesia were linked to- 
gether to pinpoint the field of error rather 
than the judgment of the individuals con- 
cerned. Because it is now recognized that 


a premature infant is placed in great 
jeopardy if the mother receives large 
amounts of narcotics, barbiturates, or in- 
halation anesthesia, the death of an infant, 
for example, born at 30 weeks’ gestation to 
a mother given more than minimal or any 
analgesia, was classed as “possibly preventa- 
ble.” 

It was felt that many of the deaths of 
premature infants ascribed by the pathol- 
ogist to “atelectasis” might well have been 
due to the impairment of the infant’s 
respiratory control as a result of the inju- 
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Table I. Comparison of 1958 statistics from 
two contrasting hospitals (A.M.A. Perinatal 
Mortality Period I) 


No. of 
fetuses Rate 


Hospital A (private 


general hospital) 3,640 19.8/1000 
Hospital B (13 bed, no 

x-ray, laboratory, or 

facilities for cesarean 

section ) 625*  19.2/1000 


*Including all mothers and infants transferred. 


dicious use of analgesia-producing agents in 
the mother. 


Contrasted results in two hospitals 


To those who question the value of these 
time-consuming studies, analysis of the data 
dramatically shows where corrective action 
can be taken. Two hospitals were involved 
in this review. Hospital A had 3,640 infants 
born alive or dead in 1958; Hospital B had 
only 625. The latter is a small maternity 
hospital of 13 beds with no laboratory, no 
x-ray, and no facilities for cesarean section. 
Almost all of the deliveries are by general 
practitioners or a resident. The figures re- 
ported for Hospital B include mothers and 
babies transferred to other hospitals. Table I 
shows the data for 1958. It is based on the 
A.M.A. Perinatal Mortality Period I, which 
excludes fetuses or infants weighing less than 
1,000 grams or those dying after the seventh 
day of life. 

There are two possible interpretations of 
these data. One is that a laboratory, x-ray 
department, facilities for cesarean section, 
and highly trained obstetricians are unnec- 
essary for achieving a good perinatal mor- 
tality rate. The other interpretation is that 
there are differences in the operation of the 
two obstetrical departments which compen- 
sate for the great deficiencies existing in 
Hospital B. Analysis of the two hospitals 
shows the latter to be the case. The patients 
in Hospital B were very definitely from a 
much lower economic group. Although 
about one third of them were under con- 
stant supervision in the attached Home for 
the last several months of gestation, many 


« general practitioners at Hospital B had 
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of the others received almost no antepartum 
care, sometimes only one visit before labor 
started. But the general practitioners in 
Hospital B are rigidly supervised. The con- 
ditions and procedures requiring consulta- 
tion are carefully spelled out and the rules 
enforced. The consultations are given with- 
out charge by a panel of Board-qualified 
men who are devoted to the institution. The 
resident is carefully selected and derives the 
best part of his education from these con- 
sultations, so he is instrumental in seeing 
that they are obtained. 

Analgesia and anesthesia are kept to a 
minimum. They are used in almost all cases, 
but in doses that fall far below the average 
doses given in Hospital A. Prolonged anes- 
thesia with ether to “hold” the woman until 
the attending physician arrives is absolutely 
forbidden. 

Finally, the infants are cared for by a 
carefully selected panel of Board-qualified 
pediatricians who have a more-than-average 
interest in the welfare of the little patients 
at this particular hospital and who are will- 
ing to see at any time any baby who needs 
pediatric help. They gratuitously make daily 
rounds with a remarkably conscientious 
thoroughness. 


Analysis of possibly preventable deaths 

The possibly preventable deaths constitute 
the most interesting part of the survey. In 
Hospital A the 3,640 fetuses were delivered 
by 10 Board-qualified obstetricians, 3 who 
limited their practice to obstetrics, and 34 
general practitioners. Of the 72 corrected 
deaths, 28, or nearly 40 per cent, were con- 
sidered possibly preventable. The distribu- 
tion is shown in Table II. 

Before any comparison can be made be- 
tween the possibly preventable rates of the 
two hospitals it must be remembered that 
there were two different survey committees 
involved, and the designation of “possibly 
preventable” is a matter of interpretation. 
Within Hospital A the general practitioners 
had more possibly preventable deaths than 
the Board-qualified obstetricians, but the 
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proportionately fewer possibly preventable 
deaths than even the Board-qualified ob- 
stetricians at Hospital A. 


Causes of possibly preventable deaths 


On the other hand, the causes of death 
and responsibility assigned pointed the way 
to improvement of results in Hospital A, 
confirmed by the findings in Hospital B. 
Of the major factors assigned, the distribu- 
tion is shown in Table III. 

The infants’ care in Hospital B, it will 
be remembered, was in the hands of a dedi- 
cated group of trained pediatricians, whereas 
in Hospital A many babies were cared for 
by the obstetricians or general practitioners. 
Again, the amount of anesthesia and anal- 
gesia used in Hospital B was far less than 
in Hospital A. As for errors in obstetrical 
judgment, it must be remembered that the 
hospital had little control over the ante- 
partum care given to the patients by many 
of the general practitioners. 


Correction of factors in possibly 
preventable deaths 


In Hospital A, studies of perinatal mor- 
tality had been done in 1948, 1954, and 
1956, with use of, however, a different in- 
vestigative technique. In 1948 the rate was 
21.5, and among the deaths that were prob- 
ably preventable were 3 from traumatic ga- 
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vage. A prompt change in the rules in the 
nursery eliminated this cause of death for 
all subsequent years; little attention was 
paid to other recommendations which were 
made, however. In 1954 the rate was 21.0 
and when the causes of the deaths were 
presented to the general staff, there was 
great indignation. However, changes were 
made in the staff organization and function 
which could eliminate or reduce some of 
these causes. These included a closer col- 
laboration between the pediatricians and the 
obstetricians and a system of free obstetrical 
consultation for general practitioners. But 
such things as 3 out of 17 Rh-affected babies 
dying without the attending physician ever 
recording that the mother was Rh negative, 
or the pregnancy of a known diabetic mother 
being allowed to go to 42 weeks’ gestation 
with the infant weighing 11 pounds, re- 
quired the slow process of education of the 
individual doctor for correction. 

In 1956 the rate went up to 21.7, and the 
analysis of deaths revealed that the indi- 
vidual doctors were neither taking advan- 
tage of the mechanisms available for raising 
the standards of obstetrical practice nor 
modifying to any extent their own philoso- 
phies and techniques. It was at this point, 
in 1957, that the current form of study of 
perinatal mortality was introduced. It met 
some opposition and a great deal of apathy. 


Table II. Relation of obstetrical training to possibly preventable deaths 


Board- Limited 
qualified 


General 
practice 


Hospital 


practice 


Number of operators 

Total cases 

Total mortality 

Possibly preventable 

Possibly preventable rate per 1,000 total cases 


3 
499 
10 
4 
(8.0) 


Table III. Major factors in possibly preventable deaths* 


Board- 
qualified 


Limited 
practice 


General 
practice 


Hospital 
B 


No. possibly preventable (13) 
Pediatric care 6 
Analgesia/anesthesia 5 
Obstetric judgment/technique 2 


(4) (9) (4) 
1 8 0 
4 9 0 
1 3 4 


*In some of the deaths there were multiple factors. 
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However, the knowledge that each case was 
being studied individually by a committee 
which would determine the possible pre- 
ventability of any death has led to a closer 
adherence to the hospital rules. The anes- 
thetists have taken a greater interest in how 
much premedication the woman receives. 
Less analgesia is being used, since the 
amount given has to be stated on the peri- 
natal mortality forms; pediatricians are be- 
ing called in much earlier than formerly, 
and their notes have become more volumi- 
nous and specific. The 1958 rate of 19.8 
represents some improvement, but the rate 
is no better than that of Hospital B despite 
the advantages in equipment and facilities. 
Perhaps the answer lies in staff discipline 
which can be stimulated by perinatal mor- 
tality studies. 


Summary 


The difficulties in making a perinatal 
mortality survey in a small private hospital 
stem largely from the apathy of the medical 
staff, and the unnecessary fears of condem- 
nation or exposure. Cooperation from doc- 
tors can be obtained if simple reporting 
forms are used, such as those described, and 
judicious analyses are made and discussed 
by a devoted survey committee, supported 
by the hospital administration. Stillbirths 
and neonatal deaths of babies weighing over 
1,000 grams are classified as nonpreventable, 
possibly preventable, and preventable, and, 
for the latter two groups, which number 
almost 40 per cent of the total, the responsi- 
ble factors are identified so that corrective 
action can be taken. 

Similar studies were made in 1958 in 
two contrasted hospitals. One was an ex- 
cellent private general hospital with 3,640 


Discussion* 


Dr. Davm Bicker, South Bend, Indiana. It is 
significant that we discuss this subject here in 
Chicago, since this is the birthplace of perinatal 


*Joint discussion of paper by Drs. Berry and Toshach 
and paper by Dr. King. 
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births, with an obstetric staff of 10 Board- 
qualified obstetricans, 3 men who limited 
their practice to obstetrics, and 34 general 
practitioners. The other was a nonaccredited 
13 bed maternity hospital with no labora- 
tory, no x-ray equipment, and no facilities 
for cesarean section, in which 625 births 
took place. The poorer hospital had the 
slightly better perinatal mortality rate, even 
though it included mothers and _ infants 
transferred to other institutions, namely, 
19.2/1,000 (A.M.A. Perinatal Mortality 
Period I). 

Investigation of the apparent paradox 
revealed the cause to be better staff disci- 
pline in the smaller hospital, specifically in 
the matter of (a) compulsory (and free) ob- 
stetrical consultation for a large number of 
complications, (b) minimal analgesia and 
anesthesia, and (c) immediate and compe- 
tent pediatric care. An analysis of the major 
factors in the possibly preventable deaths in 
the larger hospital confirmed this explana- 
tion. 


Conclusions 


The purpose of a perinatal mortality sur- 
vey in any hospital is to determine the 
number and causes of possibly preventable 
deaths. Only when the responsible factors 
are determined can the medical staff intelli- 
gently modify its organization, rules, and 
procedures to prevent these deaths. Even 
a poorly equipped, nonaccredited hospital 
can show an excellent fetal salvage rate if 
it has good staff discipline in regard to ob- 
stetrical consultation, analgesia, and anes- 
thesia, and prompt, expert pediatric care. 


199 William Howard Taft Rd. 
Cincinnati 19, Ohio 


mortality studies. Even the term “perinatal mor- 
tality” was coined here in Chicago by Drs. Potter 
and Davis. 

Perinatal mortality is properly an obstetrical 
consideration, since 80 per cent of the mortality 
« is accountable to obstetrics. The studies presented 
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today are comprehensive, and they clearly show 
the technique of conducting such a program in 
a private hospital. They also show that the basic 
studies can be made only at the hospital level. 

Perinatal mortality studies in private general 
hospitals encounter many difficulties. In the main 
they are as follows: 

1. Lack of staff interest—that is, lack of en- 
thusiastic individuals such as Dr. Toshach, Dr. 
Berry, and Dr. King to spark the movement. 

2. Lack of adequate and accurate records to 
show what is going on. Such forms as shown 
here by Dr. King are very important. A uniform 
summary sheet is in preparation by the Com- 
mittee on Maternal and Child Care of the 
American Medical Association. 

3. Lack of autopsies. Without postmortem ex- 
amination, the cause of death very frequently 
cannot be determined. Dr. Potter showed that 
very clearly. 

4. Lack of direction and cooperation by public 
health agencies and local medical societies. One 
example of the benefits which accrue from peri- 
natal studies is the recognition that prematurity 


and its associated conditions account for two 
thirds of the deaths. 


We have accepted the situation that most in- 
stances of premature birth occur without any 
readily discernible cause, but we now recognize 
that there are preventable factors involved in 
prematurity. In some areas preventability involv- 
ing prematurity is due to the following: 

1. Improvement in socioeconomic conditions. 
Nearly all studies reveal that as the economic 
and educational situations improve, the pre- 
mature births decrease. 

2. Careful judgment in the electric induction 
of labor and the timing of elective section. 
Our own studies reveal that as the incidence of 
induction increased, premature births increased; 
and it has been shown that 1 per cent of all 
infants delivered by elective section do not sur- 
vive because of prematurity. 

3. The proper management of diabetic 
mothers frequently permits prolonged gestation 
and delivery at the optimal time. 

4. With conservative management of maternal 
hemorrhagic complications, pregnancy can fre- 
quently be prolonged. 

5. Pregnancy can frequently be safely carried 
to the stage of viability in toxemic patients by 
the use of vasodepressor and saluretic agents. 

6. Measures to surgically correct the incom- 
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petent cervix before or during pregnancy are 
effective in preventing premature labor. 

7. Essential knowledge of perinatal mortality 
can be gleaned only from such meticulous studies 
as these, which require a great deal of time and 
effort. 

Dr. Harotp S. Morcan, Lincoln, Nebraska. 
These two studies have demonstrated the fact 
that there is no hospital staff that cannot and 
should not take the time to organize a perinatal 
study committee. 

Several references have been made to the 
AMA Perinatal Period I and Perinatal Period IT. 
For those of you who are not familiar with this 
terminology, may I tell you it is explained and 
the methods for inducting perinatal conferences 
are given in the AMA “Guide for the Study of 
Perinatal Mortality.” I have just been informed 
that copies of these Guides are to be sent to 
every hospital in the United States of 50 beds 
or over through the cooperation of the American 
Hospital Association and American Medical As- 
sociation Committee on Maternal and Child 
Care. 

It would seem to me that members of the 
Central Association who are leaders of obstetrical 
thought in their particular communities and 
their particular hospitals should be the ones who 
would carry the torch for perinatal mortality 
studies. It will be through you that your hospital 
administrator will be stimulated to lend his sup- 
port. It will be through you that your pathol- 
ogist will develop an interest in the postmortem 
examinations of these tiny babies whom they 
tend to discount at the present time. 

Also, it might be wise if the Central Associa- 
tion in its wisdom were to suggest to the Com- 
mission on Accreditation of Hospitals that full 
autopsy credit be given for the performance of 
autopsies on immature fetuses. I think that might 
stimulate the pathologist just a little bit, because 
the pathologist gets a little discouraged in doing 
these autopsies when he knows that he is not 
going to be given credit for the postmortem 
results. 

We constantly talk about preventable disease. 
There, we are treading on rather thin ice. The 
Perinatal Mortality Guide suggests that one 
should be cautious of the term “preventable 
deaths,” since every death has preventable fac- 
tors. In that way, if we consider that there are 
several factors operating in each case, I think we 
will be on a little bit safer ground when we 
discuss these matters. 
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Dr. C. E. Gattoway, Evanston, Illinois. As I 
review this subject and hear what is being said, 
I believe the answer is not in the labor in the 
hospital. The answer is in the conduct of the 
mother. The prevention of these deaths will 
occur when we educate women from high school 
on up as to their responsibility when they be- 
come pregnant. 

Animals that are cared for properly are getting 
94 live babies for every 100 pregnancies. The 
human being is turning out from 75 to 80. You 
can’t confine our women to the pasture and 
the barn very well, and we got up on our hind 
legs about a million years ago, which pointed 
the birth canal toward the floor; but that is all 
the more reason why our women should conduct 
themselves properly when they are pregnant. 

Another factor that enters into this matter is 
fatigue. You can’t go out every Saturday night 
and go from one party to another and expect 
to be able to make up for it the next couple of 
days. 

Our women not only have their babies but 
they have to raise them, and while they are rais- 
ing them they have to have other babies. That 
brings on fatigue and perhaps an irritable uterus, 
which may produce miscarriage and fetal death. 

Another possible factor is sexual intercourse 
during pregnancy. Other animals do not have 
this problem when they are pregnant. 

Liquor, cigarettes, and diet represent an addi- 
tional special problem. You say you are going 
to improve things by giving the woman a certain 
diet. If you ever gave a woman a diet and really 
thought she would follow it, you certainly are 
different from me. I never saw any woman who 
would follow instructions if she didn’t want to. 

And so the thing to do is to try to educate 
the women. It is their responsibility to have 
children and to raise their babies and carry their 
pregnancies. If the woman does not carry her 
baby to full term—well, I think one of the largest 
factors is her own conduct. 

While we are talking about preventing peri- 
natal deaths we are constantly increasing diabetes 
through breeding. Every diabetic woman wants 
to become pregnant, and we help her so she 
can have another premature baby and so add to 
this mortality rate. If we would breed some of 
these deficiencies out, we would make a lot more 
progress. 

One of the main things in this situation is 
education of our women that they are responsible 
for carrying their babies. 
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Dr. L. B. Wye, Lakewood, Ohio. In Cleve- 
land we are trying to learn how to introduce and 
conduct such a study. We wanted first to find 
out what was happening in the Cleveland area, 
and so our first effort has been to secure reports 
from the hospitals in our community; and from 
those reports we hope to get some sort of a 
base line. We are at the same time looking for- 
ward to the time when we will have in each 
hospital a perinatal mortality committee. 

It may be of interest to some of you to know 
that it is possible to get considerable cooperation 
on a community-wide basis. In the Cleveland 
metropolitan area we have 25 hospitals. About 
the middle of last year we sent out forms and 
requested monthly reports on their obstetrical 
service, including the number of deliveries, a 
breakdown as to infant mortality, fetal mortality, 
and neonatal deaths, and a breakdown as to the 
methods of delivery employed and anesthesia 
employed, and a distribution of both stillbirths 
and neonatal deaths into 500 gram weight groups. 

I might report at this time that for 1958, 
having started work only in the middle of last 
year, we have totaled up over 20,000 cases from 
23 of the 25 hospitals in our community. Some 
of the hospitals had reports for the entire 
year and went back retroactively and supplied 
them. Some reports were included for only a 
few months. We anticipate that this year we 
will have reports with data I mentioned on ap- 
proximately 40,000 deliveries on a metropolitan 
basis. 

I think one of the important things we have 
observed is the necessity of uniform definitions. 
We all use the same terms, but there is a differ- 
ence between the Englishman and the American. 
We may mean something different even though 
we use the same word. That must be corrected. 

Another very important that of 
separating the white from the non-white, inas- 
much as in the same hospital the mortality rate 
will be quite different. If you do not, the end 
result may give you simply a perinatal mortality 
rate which is variable only with the proportion 
of non-white births that you happen to have 
included in your series. 

I think it is also important to know whether 
your mortality rate is weighted heavily on the 
very small premature infants or whether they 
come later, which can be found out only by 
having the premature infants divided into 500 
gram weight groups. 

Dr. C. R. Stro.tz, Watertown, South Dakota. 
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I thought you might be interested in knowing 
something that was accomplished in the state of 
South Dakota in the past year. 

The lack of cooperation from physicians in 
part has been due to the fear of records of study 
committees such as these being available for 
subpoena in court actions. We were able to get 
through our Legislature this past year a law 
which exempts perinatal studies, mortality studies, 
and hospital tissue committee reports in South 
Dakota from subpoena for legal purposes. 

Dr. Berry (Closing). I can appreciate the 
difficulties that Dr. King has encountered in 
studying perinatal mortality studies in his hos- 
pitals. We have gone through the same thing at 
Saginaw. 

In reviewing our statistics it surprised me to 
find that there were 30 stillbirths caused by tox- 
emia of pregnancy, the majority of which were 
only a mild or very moderately severe toxemia 
of pregnancy. This rather clouded my impression 
of what eclampsia or pre-eclampsia could do to 
infants. I expected to find deaths from eclampsia, 
but not from mild toxemia of pregnancy. 

Another thing of interest was that 317 of the 
520 perinatal deaths were in mothers who had 
experienced no previous obstetrical loss. An ad- 
ditional 73 mothers had had only one abortion 
prior to this obstetrical loss. 

I would like to comment also concerning the 
voting. Each death is considered individually. In 
our voting we aimed at an academic ideal in 
order to eliminate personal feelings influencing 
this voting. 

You will recall that the number of preventable 
deaths was 146. When you consider that there 
were 160 perinatal deaths of full-term infants, 
we obviously didn’t reach the ideal. By Utopian 
standards all 160 should have been prevented. 
It is actually my opinion that this percentage 
should have reached between 40 and 50 per cent 
rather than 28.1 per cent. 

We also encountered a fairly large group in 
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whom the cause of death was virtually unex- 
plained. These, according to our classifications, 
fall into the group of postnatal asphyxia, atelec- 
tasis, ill-defined or unspecified causes of death, 
maceration, and so on. These are wastebasket 
terms and don’t mean anything. This merely 
means that we haven’t explained the cause of 
death. As was pointed out, an increase in the 
number of autopsies and placental examinations 
should materially reduce this number. 

Dr. Kine (Closing). I would like to stress 
once again the point Dr. Morgan made about us- 
ing the term, “possibly preventable,” rather than 
“preventable.” He has two very good arguments. 
First, you do not antagonize the doctor whose 
obstetrics leaves a little to be desired when you 
allow him a loophole that possibly nature might 
have caused the death. Second, you prevent the 
possibility of lawsuits, in my opinion. 

The discussants and Dr. Berry’s paper brought 
out that prematurity was the single largest cause 
of death. I dislike that term, because prematurity 
in itself is not a cause of death. Drs. Berry and 
Toshach are to be congratulated on their 90 per 
cent salvage of these premature infants. I am sure 
it was due to the prompt pediatric care. So, there 
is confirmation of our finding that the prompt- 
ness with which the pediatrician (and a skilled 
pediatrician) gets on the case may make the 
difference. 

I am still hoping that someone will agree with 
me in the conclusion I drew from the comparison 
of the two hospitals, where one of the striking 
differences was the amount of analgesia and 
anesthesia used. I am certain (although I can- 
not prove it) that many of these ill-defined deaths 
that the pathologist says are caused by atelec- 
tasis or just prematurity are due to the impair- 
ment of the respiratory function of the baby 
right after he is born, as a result of the narco- 
tizing influence of drugs and inhalation anesthesia 
that we give the mothers to relieve their pain. 
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Parenteral iron therapy in anemia of pregnancy 


FRED B. HAPKE, M.D. 
JACK L. STAUF, M.D. 
JOHN C. ULLERY, M.D. 
Columbus, Ohio 


T HE frequent occurrence of anemia during minerals has not seemed to improve this ap- 


the prenatal period is now a generally ac- preciably. 
cepted fact, and few, if any, cases can be Because of these and other factors, the 
considered to be physiologic in origin.* medical profession has long hoped for an 

The vast majority of these anemias are iron preparation that could be given paren- 
thought to be due to iron deficiency,” and, terally in adequate dosage. With the de- 
with our present-day knowledge of iron velopment of the saccharated oxide of iron 
absorption, metabolism, and loss, it is not it was hoped that the long-awaited paren- 
difficult to understand why a deficiency may teral preparation was at last available. The 
exist. The incidence of anemia in the pre- early reports on the use of this prepara- 
natal patients attending Ohio State Uni- tion were very encouraging, but, as is so 
versity Hospital Clinic has been found to be often true with new preparations, further 
approximately 12 per cent. This is some- investigation and experience brought to light 
what higher than that found in private disagreeable side effects such as severe re- 
patients and is a reflection of the fact that actions. These were sufficiently common to 
there is a higher incidence of this con- override the therapeutic importance and its 
tion in the lower income patient. use has now been largely discontinued. 

The treatment of anemia by oral admin- Iron dextran appears to have an even 
istration of iron salts has not proved to be greater therapeutic value than the sac- 
completely satisfactory. These compounds charated oxide of iron compound and is 
are often irritating to the intestinal tract* remarkably free of side reactions. A great 
with the result that a significant number of deal of research has now been done on this 
patients will develop a variety of symptoms product and there are numerous reports in 
causing them either to refuse to take the the literature.*® For the most part these 
medication at all or to cooperate poorly in have been quite favorable and it would ap- 
doing so. The absorption rate has been found pear that the ideal compound for the ad- 
to be, at best, quite slow with the result that ministration of parenteral iron has indeed 
the therapeutic response is usually delayed been developed. It may appear at first glance 
and improvement is slow. The addition of that, since there are already many reports 
a variety of vitamins, acids, and other trace in the literature on the use of iron dextran, 

further investigation is rather superfluous 
From the Ohio State University Hospital, and would add little, if anything, to our 
Ohio State University. - present knowledge of this product. However, 
Presented at the Twenty-seventh Annual analysis of these reports showed that most 
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of the early studies were on a rather small 
series of cases or on specific cases and 
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the results would not necessarily hold true 
in more routine administration.* > Further- 
more, there have been more recent reports 
which suggest that the results from the ad- 
ministration of this drug may not be as 
good as one might expect from the earlier 
investigation.® 

With this in mind we elected to set up a 
study which would make it possible to com- 
pare the results of the use of iron dextran 
with the use of oral ferrous sulfate in the 
treatment of anemia in pregnancy. 


Material and methods 


After careful consideration of the various 
methods available for evaluating the blood 
picture in each patient, it was decided that, 
although histologic examination of bone 
marrow specimens would probably give more 
accurate information, the use of hemoglobin 
concentrations, serum iron, and iron-binding 
capacity would be more feasible on a large 
series of cases. These tests were performed 
on each patient in the study prior to the 
onset of treatment, and a final determination 
of hemoglobin concentration was made on 
the first postpartum day. The success of 
treatment was determined by comparing the 
pretreatment hemoglobin — concentration 
with that on the first postpartum day. 

The series consisted of 292 consecutive 
prenatal patients attending the Ohio State 
University Clinic who had a hemoglobin level 
of less than 11 Gm. per cent at the time of 
admission to the clinic. No attempt was 
made to change any of the clinic routine on 
these patients except for the type of iron 
therapy. The first 200 patients received alter- 
nate types of iron therapy. One hundred were 
given iron dextran in proper dosage and the 
others were given oral iron. The remaining 
92 patients were also given iron dextran. 

The total dosage of iron dextran therapy 
was calculated on the basis of the patient’s 
weight and hemoglobin deficiency with the 
following formula: 


0.3 x wt. (100 - Hgb. %) 
50 


= c.c. Imferon 


Each cubic centimeter of the solution 


contains 50 mg. of iron. In the early part 
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of our study each patient was given a 5 c.c. 
dose. However, because of poor patient co- 
operation it soon became apparent that a 
larger dose would be necessary to cut down 
on the number of injections. From that time 
on the usual dose was 5 c.c. in each hip. 
The interval between injections varied but, 
for the most part, the course was completed 
within 2 weeks. 

The oral preparation used was a tablet 
containing 200 mg. of ferrous sulfate and 
150 mg. of ascorbic acid. The patient was 
kept well supplied with these tablets and 
instructed to take one by mouth 3 times 
daily before meals. We had no way of de- 
termining how faithfully she followed our 
instructions, but our final calculations are 
based on the assumption that every patient 
took the medication as directed. 


Results 


Since our final comparison was based on 
two hemoglobin concentration determina- 
tions for each patient, one before treatment 
was instituted and the other on the first post- 
partum day, it seemed advisable to delete 
those patients who had one or more com- 
plications which could have altered the re- 
sults significantly. Most of these were cases 
in which there was an estimated blood 
loss of more than 350 c.c. during or soon 
after delivery. There were a few other com- 
plications such as pylonephritis, severe tox- 
emia, sickle cell anemia, etc. Also deleted 
were those patients who had less than a 
week of therapy before delivery. When these 
deletions had been made there remained a 


- total of 246 patients, 173 on iron dextran 


and 73 on ferrous sulfate, from whom the 
comparisons were made. These were then 
classified with respect to the length of time 
they had been on therapy. There were 4 
classes on this basis: (1) 7 through 20 days; 
(2) 21 through 50 days; (3) 51 through 100 
days; and (4) over 101 days. The average 
hemoglobin concentration increase was then 
determined for each of these classes. The 
results are shown in Table I. Examination 
of these figures suggests the following prob- 
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Table I. Average hemoglobin rise resulting from treatment 


May, 1960 
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Length of treatment 
7 to 20 days 21 to 50 days 51 to 100 days 100 plus days 
Hemo- Hemo- Hemo- Hemo- 
No. globin rise No globin rise No. globin rise No. globin rise 
Medication cases (Gm.) cases (Gm.) cases (Gm.) cases (Gm.) 
Iron dextran 32 1.3 44 1.6 53 re | 44 1.9 


Ferrous sulfate 8 0.4 


1.8 


26 1.7 20 1.6 


abilities: (1) less than 3 weeks of therapy 
can produce a significant improvement in 
the hemoglobin concentration if parenteral 
iron dextran is given, but little improve- 
ment can be expected on oral therapy; (2) 
if therapy is continued as long as 50 days 
comparable results can be expected regard- 
less of which of these two methods is used; 
(3) continuation of the therapy beyond 50 
days will maintain the improvement but 
cannot be expected to increase it. 

Another comparison is shown in Table II 
in which the failures and successes in the 
two forms of therapy are compared. In 
making this comparison we arbitrarily chose 
an 0.5 Gm. increase in hemoglobin con- 
centration as the dividing line between im- 
provement and no improvement and a 2.0 
Gm. or more increase as a satisfactory re- 
sult. 

On this basis it can be seen that, of those 
patients receiving iron dextran, approx- 
imately 17 per cent failed to respond to 
treatment as compared with 22 per cent of 
those treated with oral iron. On the other 
hand, satisfactory response was produced 
in 42 per cent of those receiving iron dex- 
tran and 40 per cent when the ferrous sul- 
fate—ascorbic acid tablet was given orally. 

The relationship of the response to the 


Table II. Over-all results of treatment 


Less than 0.5 
Gm. rise in 


2 Gm. plus rise 
in 


hemoglobin hemoglobin 
No. No. 
Medication cases % cases % 
Iron dextran 29 16.8 74 42.2 
Ferrous sulfate 16 22 29 40 


4 


severity of the anemia at the onset of treat- 
ment is shown in Table III. 

These comparisons indicate that in gen- 
eral the lower the hemoglobin concentra- 
tion at the time treatment is started the 
greater the improvement. This is true for 
both the parenteral and the oral treatment. 

Determinations of serum iron and iron- 
binding capacity of each patient’s blood 
prior to the institution of treatment did not 
prove to be of much help in evaluating the 
degree of anemia in these cases because 
the results were so extremely variable. With 
iron dextran there appeared to be a rela- 
tionship between serum iron before the onset 
of treatment and the results obtained by 
therapy, but with ferrous sulfate with as- 
corbic acid this relationship did not prove 
to be true. Table IV will bear this out. 


Complications 


There were no generalized systemic re- 
actions in this series from either the paren- 
teral or the oral iron. The most common 
undesirable side effect to the iron dextran 
was staining at the site of injection. Its oc- 
currence was recorded in only 3 cases, how- 
ever, and in my own experience it has been 
somewhat more frequent than that. All of 
the injections in this study were given by 
the same nurse and she was very careful to 
use the prescribed Z technique. I am con- 
vinced that experience in administration of 
this drug is most important. There were 3 
patients who refused to take the injections 
because of fear of pain. We also had sev- 
eral localized inflammatory reactions and 
one sterile abscess. 

Intolerance to the ferrous sulfate—ascorbic 
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Table III. Relationship of results of treatment to severity of anemia 
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| 


Hemoglobin before treatment 


Less than 9 Gm. 


9 to 10 Gm. 10 to 11 Gm. 


Average rise 


Average rise Average rise 


Medication No. cases (Gm.) No. cases (Gm.) No. cases (Gm.) 
Iron dextran 27 2.6 64 1.9 57 1.6 
Ferrous sulfate 9 2.7 40 1.5 21 1.3 


acid tablet was not a problem and its use 
was not discontinued in any patient for 
this reason. 


Comment 


Extensive research on iron absorption and 
metabolism has been carried out in the past 
10 years, and the various steps in the process 
have been fairly well worked out.® 7° 

The replacement of iron by oral therapy 
is not completely satisfactory because the 
results are so often poor. This has been at- 
tributed to a variety of possible causes such 
as failure of the patient to take the medi- 
cation or failure of absorption from the in- 
testinal tract. It is estimated that at best, 
no more than approximately 10 per cent of 
ingested iron is absorbed and adjuvants to 
iron have not been very effective in increas- 
ing this amount. If it is true that poor ab- 
sorption or failure of the patient to take 
the medication is the cause for the unsat- 
isfactory results with oral therapy, then 
parenteral administration should be the ob- 
vious solution to the problem. 

Iron dextran has been investigated and 
used extensively, first in England*® and, 
more recently, in this country.®* It has been 
found to be well tolerated intramuscularly, 
causing no more local pain than occurs with 
any intramuscular injection, and reactions 
have been almost nonexistent. It can be 
given in large doses and the iron in it is 
apparently almost completely available for 
hemoglobin production. It is, in other words, 
very nearly the ideal preparation for paren- 
teral therapy and theoretically should solve 
most of our problems of iron deficiency. 
In practical application, however, our in- 
vestigation has failed to bear this out since 


the over-all results paralleled closely and 
were not significantly better than those ob- 
tained by oral therapy. We have no ready 
explanation for this discrepancy between the 
theoretical results which should be obtained 
and those which we experienced, but we 
suspect that there are still blank spaces in 
our knowledge of hemoglobin formation. 

The fact that iron dextran has not lived 
up to our theoretical expectations does not 
mean that it is just another unsatisfactory 
product and should be discarded. On the 
positive side of the picture are the well- 
demonstrated facts that it is a safe, easily 
administered preparation and the results we 
can anticipate from its use are as good as, 
and in some respects better than, those from 
any other iron compound. 

We cannot recommend that it be used 
routinely in the prenatal patient but in those 
cases where oral therapy cannot be tolerated 
or in those where a rapid response is de- 
sirable it will serve a good purpose. 


Summary 

A study designed to compare the effective- 
ness of parenteral iron dextran with oral 
ferrous sulfate in the treatment of anemia 


Table IV. Relationship of hemoglobin rise 
to serum iron before therapy 


Serum iron before treatment 
Less than 50 | More than 100 
ug % ug % 
Hemo- Hemo- 
globin globin 
No. rise No. rise 
Medication cases | (Gm.)| cases | (Gm.) 
Iron dextran 38 yi 43 1.5 
Ferrous sulfate 27 14 
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of pregnancy has been carried out on 246 
patients. 

The results indicate that the iron dextran 
can be expected to give a more rapid re- 
sponse but if treatment can be continued for 
as long as 4 to 6 weeks the ferrous sulfate 
will give an over-all improvement similar 
to that with the parenteral preparation. 


May, 1960 
Am. J. Obst. & Gynec, 


Conclusions 


For routine iron administration during the 
prenatal period an oral preparation should 
be used. However, in those cases where a 
rapid response is necessary or where an oral 
preparation is not well tolerated, treatment 
with parenteral iron dextran is the method 
of choice. 
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Discussion 


Dr. Roy G. Hotty, Omaha, Nebraska. An 
intramuscular iron preparation was introduced 
in this country in 1957. It has been received and 
utilized with varied enthusiasm by the practicing 
physician. Since most iron deficiency is con- 
centrated in the female population and _par- 
ticularly in association with pregnancy this dis- 
cussion is most timely. 

The authors state . the over-all results 
paralleled closely and were not significantly bet- 
ter than those obtained by oral therapy.” Their 
data clearly showed this similarity of results but 
I wonder why a superior response was antici- 
pated for the group receiving intramuscular iron? 
Iron is iron irrespective of how it gets to the 
bone marrow. The initial response is admittedly 
superior when parenteral iron is administered; 
indeed it can be quite dramatic. However, there 
is no evidence that I know of which would sug- 
gest that parenteral iron pushes the hemoglobin 
or packed cell volume to a higher level than can 
be reached with an oral iron salt if the time 
factor is eliminated. The authors’ data clearly 
show remarkably similar success and failure rates 
for the two routes of iron administration. 

I am more concerned with the failure rate 
following iron administration. In this series 16.8 
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per cent of the patients failed to show an in- 
crease in hemoglobin concentration of 0.5 Gm. 
per cent. In my own experience with a similar 
group of patients with an initial hemoglobin 
concentration of less than 11 Gm. per cent, the 
failure rate was 21 per cent. This failure rate 
holds true whether the iron is given orally or 


intramuscularly. The practical point to be con- 
sidered is that one of 5 patients with iron de- 
ficiency anemia during pregnancy will show lit- 
tle or no improvement when given adequate iron 
therapy. I would like to ask Dr. Hapke if he 
has any observations which might explain these 
failures? 

I must seriously object to the method used 
in this study for comparing results, specifically 
the use of a hemoglobin determination obtained 
on the first postpartum day. It has been my ex- 
perience that any hemoglobin determined within 
a week of delivery is quite unreliable except as 
a general index of the patient’s hematologic 
status. Any comparison of hemoglobin concentra- 
tions during pregnancy is subject to error be- 
cause of the expanding and later contracting 
plasma volume. The hemoconcentration immedi- 
ately after delivery is quite pronounced. Add 
to this the varied effect of the blood loss during 
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delivery and the hemoglobin concentration is not 
too accurate. The only accurate means of as- 
sessing the response following the administration 
of a hematinic under conditions of changing 
blood volumes is to calculate the total circu- 
lating hemoglobin mass before and after treat- 
ment. This requires more work but it must be 
done for truly accurate results. 

The merits of intramuscular iron must be de- 
cided in investigations such as this one. Cer- 
tainly, the iron dextran compound can be given 
easily and safely to pregnant women. It is a 
valuable addition to our therapeutic arma- 
mentarium. It is far superior to intravenous iron 
because the disagreeable side effects common to 
the intravenous injection of iron are seldom en- 
countered. It is the drug of choice when a rapid 
hemoglobin response is needed or under circum- 
stances of oral iron intolerance. In our clinic, 
we very often use intramuscular iron in anemic 
patients who are uncooperative. These patients 
do not avail themselves of prenatal care and 
fail to appear for their scheduled postpartum 
visit. Depending on the severity of the anemia 
these patients are given 500 to 1,000 mg. of in- 
tramuscular iron before their discharge from 
the hospital. Whether this policy will eradicate 
iron deficiency anemia in Omaha remains to be 
demonstrated. 

I favor the use of intramuscular iron in treat- 
ing iron deficiency anemia during pregnancy 
for two reasons. First, a calculated amount can 
be administered which is sufficient to correct 
the hemoglobin deficit and to build up the 
iron stores. Second, the needed iron is in the 
patient and not in a bottle on the top shelf of 
the medicine cabinet at home. We do not insist 
on this policy if the patient is cooperative and 
prefers to take the iron orally. The routine ad- 
ministration of intramuscular iron is another 
problem. I share the authors’ conservative atti- 
tude and prefer to prescribe an oral iron salt 
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for those patients with a normal or nearly nor- 
mal hematologic status. 

The values of intramuscular iron in a gyne- 
cologic practice should be stressed. Unless shock 
is present or immediate operation is necessary 
parenteral iron affords a means of rapidly cor- 
recting iron deficiency states secondary to chronic 
blood loss. We occasionally encounter a patient 
with a rare blood type on whom we wish to 
perform an elective operation. The idea sug- 
gested by Dr. Pritchard has been most useful. 
Blood from the patient is removed and stored. 
The iron is immediately replaced by intramus- 
cular injection. Ten days or 2 weeks later we 
have safely operated upon the patient with her 
own blood available for transfusion if needed. 

Dr. ParKerR K. Hucues, Des Moines, Iowa. 
I would like to ask Dr. Hapke a question. 

Our local hematologists and pathologists take 
a very dim view of the administration of intra- 
muscular iron because of the likelihood of de- 
velopment of hemosiderosis. I would like to 
ask Dr. Hapke if this is an imaginary danger or 
if it does pertain to the pregnant woman. 

Dr. Hapxe (Closing). I have no explanation 
for the failure rate which we had. I would like, 
however, to echo Dr. Holly’s remarks that there 
is a very significant failure rate and that we 
should not be lulled into thinking that our pa- 
tients have no problem as long as we are giving 
them intramuscular iron. 

The reason why we determined the hemo- 
globin level the day after delivery was pri- 
marily one of convenience, and I agree with 
Dr. Holly that it is not an accurate method. 

I think there is a possibility of hemosiderosis 
if an overdose is given. However, we do have a 
means of calculating this dosage rather accu- 
rately, I believe, and I would certainly en- 
courage all of you to follow the rules that have 
been laid down for that purpose. 
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A study of 38 cases 


JAMES F. NOLAN, M.D. 
Los Angeles, California 


T HIS presentation represents an attempt 
to correlate clinical impressions with actual 
experience in a rather limited phase of 
gynecologic practice. Because of this, the 
subject must be introduced with an apolo- 
gia. 

Although quantitatively our experience 
with postoperative carcinoma of the cervix 
is small, it seemed that the number of pa- 
tients seen had been increasing in the last 
few years. Further, it seemed that results 
from secondary treatment were extremely 
poor. Even though the problem of manage- 
ment of such patients represents a very 
small segment in the usual gynecologic prac- 
tice, these impressions of increasing inci- 
dence and poor results make the subject 
seem important to us. 

One must make further apology for the 
method of assessment of our experience in 
this matter of management. Only numerical 
comparisons can be made, and these are ob- 
viously limited. The limitations lie not only 
in the infrequency of the situation but also 
in the incomplete patient material control. 
Since these patients have been referred for 
secondary treatment after a definite pro- 
cedure, directed at the control of the tumor, 
there will be wide variations in the over-all 


From the Los’ Angeles Tumor Institute. 
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sample in factors which may well have 
prognostic significance. These factors in- 
clude the gross extent of tumor at the time 
of primary treatment, the technique of the 
operative procedure, and the time elapsed 
before secondary treatment is instituted. 

Finally, there is the inherent limitation 
of a retrospective study and inability of 
numerical comparisons to describe the com- 
plicated clinical situations from which they 
have been deduced. 

Despite these obvious objections, it seemed 
worth while to review our experiences with- 
in their limitations. Only by such a review 
could we assess the value of our efforts. 
Further, the report of even such an uncon- 
trolled clinical experience may be useful to 
others who are faced with these problems 
only on occasion. 


Clinical material 


The series in question includes 38 pa- 
tients seen during the years 1948 to 195/, 
inclusive, at the Los Angeles Tumor Insti- 
tute, who were referred for postoperative 
radiation therapy for carcinoma of the 
uterine cervix. These exclude patients sub- 
jected to subtotal hysterectomy and _ those 
treated for carcinoma in situ by total hys- 
terectomy or trachelectomy. In _ other 
words, these patients had extirpation of the 
entire uterus as a primary therapeutic pro- 
cedure for invasive carcinoma of the cervix. 
It is difficult to ascertain the exact surgical 
technique used. Most of the operations are 
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described as complete hysterectomies; only 
5 were called radical procedures. However, 
from the usual physical findings seen in this 
group, the procedures were probably not 
the radical hysterectomy with lymphadenec- 
tomy usually associated with primary sur- 
gery for carcinoma of the cervix. In ad- 
dition, 4 of the entire group had preoper- 
ative radiation of some sort. Two thirds of 
the patients had immediate postoperative 
radiation therapy elsewhere or were referred 
here for such treatment within 3 months. 
One third of the patients had no postop- 
erative radiation therapy until failure of the 
primary treatment was proved by the ap- 
pearance of local recurrence or distant me- 
tastasis 3 months or more after operation. 
As far as incidence is concerned, this situ- 
ation was seen from one to four times a year 
except for 1953 when 14 such cases were 
treated. This peak is difficult to explain, 
since it is not correlatable with the in- 
cidence of primary carcinoma of the cervix, 
nor with the incidence of postoperative car- 
cinoma of the corpus uteri during the same 
time period. An attempt was made to associ- 
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ate this peak with the number of published 
articles concerning primary surgery for car- 
cinoma of the cervix in the American litera- 
ture.® Here there is a plateau in the number 
of such publications between the years 1952 
and 1954, but this is certainly not of sig- 
nificance. The explanation might lie in a 
local situation because of the fact that the 
cobalt®® teletherapy apparatus at the Los 
Angeles Tumor Institute became available 
in 1952* and the 2-million-volt Van de 
Graaff generator in 1953. At least the clini- 
cal impression that these patients were in- 
creasing in incidence is not true, since there 
was a definite fall-off (or at least a return 
to normal numbers) from 1954 to 1957 
(Fig. 1). 

Another clinical impression concerned 
with incidence pertained to the age of these 
patients. It was thought that they were pre- 
dominantly younger women and that this 
might have some bearing on the choice of 
operation rather than radiation as the pri- 
mary treatment modality. However, when 
explored, it was found that 13 of these pa- 
tients were in the decade from 40 to 49 


PRIMARY CARCINOMA CERVIX UTERI 
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Fig. 1. A comparison among the number of patients seen at the Los Angeles Tumor 
Institute per year with the diagnoses of primary carcinoma of the cervix, post- 
operative carcinoma of the cervix, and postoperative carcinoma of the corpus uteri. 
The number of published articles concerning primary hysterectomy in the American 


literature during the same years is also shown. 
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years of age at the time of hysterectomy. 
Twelve patients were age 39 years or 
younger, and 13 were 50 or older. Only two 
were 29 years of age or younger, and 4 
were 60 or older. This distribution is nor- 
mal, as far as cancer of the cervix is con- 
cerned, and again the clinical impression 
does not seem true in fact.® 


Results 


When one considers the primary question 
of results, the facts do substantiate the im- 
pression that results of secondary treatment 
are essentially poor (Table I). Of the 38 
patients treated, 30 are classified as dead 
with disease and 8 are presently alive with- 
out disease. In other words, 75 per cent of 
these patients have failed to be cured after 
secondary treatment in from 2 to 10 years’ 
follow-up time. 

Group I. Patients with immediate radio- 
therapy after operation. In order for these 
results to be studied further, the entire 
group was divided into 3 major classifica- 
tions which were, incidentally, of approx- 
imately equal numbers. There were 16 pa- 
tients who were subjected to secondary radi- 
ation therapy within 3 months of their pri- 
mary operation. This group should carry 
the most favorable prognosis and is the 
largest of the 3 classifications. Of this 
group, 5 patients are presently classified as 
alive without disease. These have been un- 


Table I. Clinical results in patients with car- 
cinoma of the cervix uteri 


No. of 
patients Success Failure 


Immediate postopera- 
tive radiation at 
the institute 16 5 11 


Immediate postoper- 
ative radiation else- 
where; secondary 
radiation therapy 


at the institute 10 1 9 
Delayed postopera- 

tive treatment 12 2 10 
Total 38 30 


8 
(23%) (77%) 
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der observation 19, 26, 36, 102, and 123 
months, respectively, or an average of 57 
months. Compared to these, the patients 
who died with disease survived an average 
of only 20 months. 

This group is the most difficult to evalu- 
ate clinically. Usually the preliminary ex- 
amination revealed only postoperative in- 
duration, and the effectiveness of the pri- 
mary operation could not be assessed. Three 
of the operations were described as radical; 
of these patients, 2 have died and one re- 
mains alive, but after only 19 months of 
follow-up. No mention of lymphadenectomy 
was made in any of them. There was one 
patient whose operation was described as 
incomplete, and the survival was only 7 
months. It might very well be that in the 
patients who presently survive in this group 
the secondary radiation was prophylactic 
in nature and the disease had been entirely 
cleared by the primary operative pro- 
cedure. This is usually not true, however, 
because of the very short average survival 
of two thirds of these patients who eventu- 
ally died. 

Group II. Patients with delayed radio- 
therapy after operation. The second group 
contains 10 patients who were operated on 
primarily and given immediate postoper- 
ative radiation therapy elsewhere before re- 
ferral to the Los Angeles Tumor Institute 
for tertiary treatment. This group represents 
those patients with the poorest prognosis, 
since there has been proved failure of both 
primary hysterectomy and prophylactic sec- 
ondary radiation. Of the group, only one 
patient remains alive. This survivor was 
treated 8 months after the hysterectomy and 
survives 62 months. Those dead with dis- 
ease survived an average of only 18.2 
months. One patient with a similar con- 
dition during this time period was subjected 
to pelvic exenteration as the tertiary method 
of treatment 120 months previously and re- 
mains alive and well. 

Group III. Patients with radiotherapy 
after recurrence following operation. The 
third group of 12 patients consists of those 


« who received no secondary radiation ther- 


7 
: 
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apy until there was evidence of failure of 
the primary operation by clinical or labora- 
tory findings. In this group there are only 
2 patients who presently survive an aver- 
age of 93 months after primary treatment, 
while the 10 failures survived an average 
of 36 months after hysterectomy, or, again, 
290 months after secondary radiation treat- 
ment. All of these patients, except one sur- 
vivor, were proved to have recurrent dis- 
ease by biopsy of accessible masses or at 
autopsy. In this one patient there was x-ray 
evidence of nonfunction of one kidney, with 
ureteral obstruction and a palpable pelvic 
mass which was inaccessible to biopsy from 
below. She was treated 58 months after hys- 
terectomy and has survived 137 months. 
The other survivor was treated 4 months 
after hysterectomy and has been under ob- 
servation 49 months since therapy. 

At this juncture another clinical problem 
may well be raised: Is it wiser to subject 
these patients to immediate postoperative ra- 
diation or to wait until there is evidence of 
recurrence? From a theoretic standpoint 
one would think that immediate treatment 


6° 
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Table II. Clinical results in patients with 
carcinoma of the corpus uteri 


No. of 
patients Success Failure 


Immediate postoper- 


ative radiation 28 16 12 
Delayed postoper- 

ative radiation 14 4 10 
Total 42 20 22 


(48%) (52%) 


would be indicated, and yet we find that 6 
(or 23 per cent) of 26 patients so treated 
presently survive, as compared to 2 (or 16 
per cent) of 12 patients subjected to de- 
layed treatment who presently survive. This 
would indicate that it makes little differ- 
ence, and yet the reason for the similarity 
of these figures may lie within the nature 
of the disease itself rather than in the mode 
of management. 


Postoperative radiation therapy 
in carcinoma of the corpus 


For purposes of comparison the patients 
treated for postoperative carcinoma of the 


RADIUM 
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Fig. 2. Diagram of plan for postoperative radiation therapy for patients with car- 
cinoma of the uterine cervix. This is a combination of multiple field external radiation 
with cobalt®® teletherapy and internal radiation with intracavitary and interstitial 
radium implantation. The accumulated tissue dose in relation to treatment time is 


shown graphically in this typical treatment scheme. 
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uterine corpus during the same time period 
were studied (Table II). From 1948 to 
1957, 42 such patients were treated. Of this 
group, 28 patients were treated with im- 
mediate postoperative radiation, and 16 (or 
57 per cent) presently are classified as alive 
without disease. Fourteen patients were 
given delayed postoperative radiation for 
proved recurrences, and only 4 (or 29 per 
cent) continue to be alive and well.® This 
latter figure is similar to the experience seen 
with carcinoma of the cervix. 

This, of course, indicates that complete 
hysterectomy may oftentimes be adequate 
treatment for carcinoma of the corpus but 
is seldom adequate for carcinoma of the 
cervix, and the salvage of patients with 
proved postoperative recurrences is essen- 
tially the same in both diseases. In the case 
of carcinoma of the cervix the chance of 
such failures is so great and the course of 
failures is usually so rapid that immediate 
treatment seems indicated despite the simi- 
larity in salvage rates. 


Method of treatment 


It is difficult to describe a technique of 
radiation therapy to be used in such cases 
because of the multiplicity of clinical prob- 
lems (Fig. 2). However, in general, mega- 
voltage therapy does lend itself to such 
techniques. Usually cobalt® teletherapy has 
been used with multiple fields and pressure 
cones. A central circular 18 cm. cone is often 
used alternately over one anterior and one 
posterior pelvic portal to a tumor dose of 
3,000 r. Then two anterior and two pos- 
terior 10 by 15 cm. pelvic portals, with a 2 
to 4 cm. central separation, to 2,000 r tu- 
mor dose to each lateral parametrial area, 
are added. Local radium implantation with 
a 1 cm. lead-backed bomb placed against 
the apex of the vagina can be used. This 
may be in conjunction with weak interstitial 
needles if there is a residual mass in the 
vagina. Over-all milligram-hour exposures 
are necessarily small because of the dis- 
turbed anatomical relationships. As an ex- 
ample, twelve 2 mg., 2 cm. active length, 
0.5 mm. platinum filtered needles with three 
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Table III. Clinical results in patients with 
carcinoma of the uterine cervix in relation 
to postoperative radiation treatment tech- 
nique 


No. of 
patients Success Failure 


Megavoltage radiation 


with radium 8 2 6 
Megavoltage radiation 

without radium 19 4 15 
450 kv. radiation 

with radium 6 1 5 
450 kv. radiation 

without radium 5 4. 
Total 38 8 30 


10 mg., 1 cm. active length, 1 mm. platinum 
filtered tubes in the bomb may be used for 
exposures in the order of 50 hours for a to- 
tal of 2,500 to 3,000 mg. hr. This exposure 
is seldom repeated, since reliance is made 
primarily upon the external radiation phase 
of the treatment. Over-all treatment times 
range from 50 to 60 days with such a tech- 
nique. Patients who have had previous radi- 
ation or who have large, recurrent masses 
may be treated by rotation techniques 
rather than with multiple fields for the ex- 
ternal radiation phase. For this we have 
used the 2-million-volt Van de Graaff ap- 
paratus and deliver a 6,000 r tumor dose to 
a 14 by 17 cm. cylinder in the pelvis in 
about 35 treatment days. Previous to the 
acquisition of megavoltage generators, pa- 
tients were treated with 450 kv. to four 
pelvic portals to dosages of 1,800 to 2,400 
r (air) in 24 to 30 days. This yielded only 
about 2,000 r tumor dose to each para- 
metrium. 

In the entire group of 38 patients, 27 
were treated with megavoltage therapy, 8 
in combination with intracavitary radium, 
and 19 by external radiation alone (Table 
III). Of these, 6 patients (or 22 per cent) 
are presently successful, and 21 have died 
with disease. Only 11 patients were treated 
before the cobalt®® and 2-million-volt ap- 
paratus were available, and 2 (or 18 per 

‘ cent) presently survive. 
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It is difficult to correlate the data avail- 
able to us upon specific time-dose terms. 
The variations in the clinical material make 
the usual dosage specifications as to place, 
amount, and time unrealistic when associ- 
ated with survival. One would like to have 
some measurement of minimal, optimal, and 
maximal doses but these cannot be de- 
marcated here. For example, one would ex- 
pect that postoperative fixation of the 
bowel and bladder to the vaginal apex 
would lead to frequent complications with 
secondary radiation therapy at high doasge 
levels. However, in this series there are too 
few successes to allow for a delineation of 
complications caused by radiation and those 
caused by the continued growth of tumor. 
Only one of the 8 survivors has been sub- 
jected to laparotomy for intestinal obstruc- 
tion and has been found free of disease.’ Be- 
cause of this lack of information, the clinical 
question as to whether postoperative radia- 
tion may result in more complications than 
cures cannot be answered at this time. 

Another point of interest would be in the 
correlation of amount of treatment and 
temporal palliation. This, too, is unanswer- 
able from our available data—many of the 
patients who eventually died were subjected 
to repeated series of treatments. Sometimes 
these were given to the original tumor area 
and sometimes to other metastases. The 
point of failure and cause of ultimate death 
were often not in the pelvis at all. This 
would indicate that secondary treatment was 
of some value in controlling local recur- 
rences, but not in controlling the entire dis- 
ease situation. 


Comment 


It must be re-emphasized that it is most 
difficult to draw conclusions from an in- 
complete and uncontrolled retrospective 
study such as this. However, the clinical 
problems remain with us and are worthy of 
our consideration. When they do arise they 
are certainly acute and of utmost impor- 
tance to the individuals concerned. 

If one asks, “How should patients subject- 
ed to simple complete hysterectomy for car- 


cinoma of the cervix be managed?” the 
answer is obvious. It lies in prophylaxis or 
the avoidance of the situation by adequate 
preoperative diagnosis and by the applica- 
tion of a more adequate primary treatment 
procedure.” Such an answer is facetious be- 
cause the problem will continue to arise. 
Fortunately, this situation is rare, but post- 
operative recurrence should be seen only in 
cases of failure after radical hysterectomy 
and bilateral lymphadenectomy in care- 
fully selected patients. 

After theoretically adequate operations, 
Daniel and Brunschwig’ advise exploration 
whenever possible on all patients with 
proved or suspected recurrences. They be- 
lieve that secondary surgical excision of- 
fers the best hope for cure, but only for 
those recurrences that occur centrally and 
can be completely removed. Further, they 
state that radiation therapy can cure the 
superficial central recurrence and is the 
only mode of therapy one can offer for the 
lateral pelvic wall recurrences. Certainly, 
there is no argument against such a phi- 
losophy as stated, but we have not’been in 
a position where re-exploration can often 
be advised. Further, we have not applied 
pelvic exenteration procedures except in one 
instance, but we have relied upon radiation 
therapy. Perhaps the results from secondary 
pelvic exenteration in cases where it is ap- 
plicable would be superior to those from 
radiation therapy. 

However, one must say that some post- 
operative treatment should be administered. 
Even though ultimate survival rates show 
little difference between immediate and de- 


‘layed treatment in this series, the high per- 


centage of failures and their low average 
survival times indicate the necessity for im- 
mediate treatment. The levels to which post- 
surgical radiation treatment should be car- 
ried cannot be definitely stated. However, 
the entire pelvis should be considered sub- 
ject to recurrence, and irradiation to at 
least theoretically adequate dosage should 
be delivered. Megavoltage radiation tech- 
niques will allow for such therapy. Supple- 
mental irradiation to recurrent tumor 
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masses by interstitial and intracavitary ra- 
dium techniques should be used in con- 
junction with external radiation therapy. 
The chance of radiation complications be- 
cause of overdosage to normal tissues is 
generally outweighed by the complications 
of tumor growth and treatment failure. 
Palliation in terms of longevity may be 
achieved by repeated treatment even to 
areas of metastases outside of the pelvis. 
From a completely philosophic viewpoint 
the only alternative to an aggressive attitude 
in secondary treatment would seem to be a 
nihilistic approach and the application of 
medical palliation. In this situation, as in 
the management of postradiation failures, 
nihilism is usually impractical and unac- 
ceptable to the patient and her relatives.* 
Certainly, it is outweighed by even the low 
success rate seen in the present series. 
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Summary 


The records of 38 patients with carcinoma 
of the uterine cervix who were treated post- 
operatively by radiation therapy during the 
years 1948 through 1957 have been reviewed. 
Delayed postoperative treatment was less 
efficacious than immediate therapy. There 
was no statistical superiority shown by 
megavoltage treatment techniques in the 
small series available for study. 

The problems of management of patients 
with carcinoma of the cervix after simple 
hysterectomy are difficult. Radiation therapy 
in such situations is definitely limited in 
its effectiveness, and the chances of patient 
salvage are slight. The avoidance of this 
situation by the application of more radical 
primary treatment techniques, when the 
patient exhibits a localized lesion, should 
again be emphasized. 
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Rochester, Minnesota 


PROLAPSE of the vagina following hys- 
terectomy is relatively infrequent at the 
present time. This fact caused Parsons and 
Ulfelder? to remark that no one surgeon 
will be able to acquire a large experience 
with any given technique. This infrequency 
is indicated by Phaneuf,® who, on surveying 
5,554 gynecologic operations, found 38 for 
prolapse following hysterectomy. Thirty-one 
of these, however, were for prolapse of a 
cervical stump and only 7 for prolapse of 
the vaginal vault. Over the years a com- 
paratively large number of patients with 
prolapse of the vaginal vault have been 
treated at the Mayo Clinic and, since each 
year several such patients continue to ap- 
pear, we thought that a review of the re- 
sults of the operative methods used on this 
group of patients might assist us in advising 
these women and in selecting an operative 
procedure for them in the future. 

Since many of the patients with this con- 
dition had been referred to us for the first 
time after the prolapse developed and since 
the prolapse of the remainder had developed 
during the span of 28 years following hys- 
terectomy at the Mayo Clinic, we do not 
know and cannot estimate the pool of hys- 
terectomies represented by the patients on 
whom we are reporting. Thus, we can draw 
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Vaginal prolapse following hysterectomy 
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no accurate statistical conclusion concerning 
the frequency of this complication following 
vaginal or total abdominal hysterectomy. 
Similarly, since the adequacy of pelvic sup- 
ports and the surgical technique utilized 
at the time of hysterectomy were unknown 
in most instances, we are unable to assign 
a cause for the subsequent prolapse with 
any degree of assurance. 


Material 


A review of our case records for a 5 year 
period disclosed that during that time 69 
patients had operations for vaginal prolapse 
that had developed after hysterectomy. Of 
the 69 patients, 63 were re-examined or 
answered a questionnaire regarding their 
present state of health. We have not been 
able to contact 6 patients since their opera- 
tions for vaginal prolapse. More than 5 
years elapsed between the time of operation 
for prolapse and our follow-up in 52 cases 
(more than 10 years in 22), and 1 to 5 
years have elapsed in 11. This interval is 
sufficiently long so that most recurrences 
probably have developed. We, therefore, can 


_ assess the results obtained with the variety 


of operative procedures utilized in the 
management of this rather difficult problem. 


Previous operations 


Vaginal prolapse had followed total ab- 
dominal hysterectomy in 32 and vaginal 
hysterectomy in 37 of the 69 patients. We 
have chosen to exclude the somewhat differ- 
ent and, in our experience, much more fre- 
quent category of patients with prolapse of 
the cervical stump following subtotal hys- 
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terectomy. This distinction is made because 
the surgical problem presented by prolapse 
of the cervical stump and prolapse of the 
intact uterus are identical in that the 
urogenital anatomy and supporting tissues 
remain entirely undisturbed. 

Thirty of the 69 patients had undergone 
hysterectomy at the Mayo Clinic. Hys- 
terectomy had been performed on 24 of 
these 30 patients in the 15 year period, 1935 
through 1949, during which time 15,157 
hysterectomies were performed here, ap- 
proximately 35 per cent via the vaginal 
route. Even if we allow for the possibility 
that an equal number of patients with vag- 
inal prolapse (another 24) may have ob- 
tained treatment of prolapse elsewhere, the 
incidence of prolapse following hysterectomy 
performed at this clinic has not been great. 

The prolapse had followed vaginal hys- 
terectomy in 21 and total abdominal hys- 
terectomy in 9 of the 30 patients having 
these operations at this institution. Uterine 
or adnexal pathologic lesions (not prolapse) 
had been the indication for each of the 
9 total abdominal hysterectomies. The 
presence of large interligamentous and cer- 
vical fibroids in 2 patients may have at- 
tenuated the fascial tissues to such an extent 
that adequate vaginal support could not be 
provided. Postmenopausal atrophy of the 
supporting structures undoubtedly is the 
explanation for the vaginal prolapse that 
had occurred 20, 21, and 21 years, respec- 
tively, after abdominal hysterectomy in 3 
patients. Except for the presence of obesity, 
there is no ready explanation for the pro- 


hysterectomy 


Table I. Onset of symptoms of prolapse after total abdominal and vaginal 
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lapse that occurred in the remaining 4 
patients who had had total abdominal hys- 
terectomy. 

Each of the 21 patients with prolapse 
following vaginal hysterectomy had had 
concomitant anterior or posterior or both 
types of vaginal repairs for various degrees 
of uterine descensus, cystocele, rectocele, or 
enterocele, alone or in combination. In 13 
of the 21 patients, however, the Mayo vag- 
inal hysterectomy had been employed. This 
procedure includes en bloc apposition of the 
supporting ligaments in the midline beneath 
the bladder and more or less ignores the 
cul-de-sac, the site of potential or actual 
enterocele. This technique, used but rarely 
in recent years, and other techniques that 
draw the ligaments too far anteriorly to- 
ward the pubic symphysis leave a_ hiatus 
anterior to the rectum, through which an 
enterocele may subsequently appear. Ex- 
cept for rather marked obesity in several 
patients, there was no obvious explanation 
for the vaginal prolapse in the remaining 
8 patients. All had had a vaginal hysterec- 
tomy and repair by the technique previously 
reported by Counseller? followed by un- 
eventful postoperative convalescence. 

Little accurate information was available 
concerning the indications for hysterectomy 
or the postoperative course of the 39 pa- 
tients who had had hysterectomy elsewhere. 
Nevertheless, the impression was obtained 
that in many instances the subsequent vagi- 
nal prolapse may have been the result of 
postoperative hematoma, postoperative in- 
fection, or ill-advised operative procedures 


Hysterectomy 
At Mayo Clinic Elsewhere 

Total Total Total 
Onset of symptoms Vaginal abdominal Vaginal abdominal patients 
0 to 5 months 6 2 8 11 27 
6 months to 2 years 4 1 3 6 14 
3 to 5 years 5 1 0 1 7 
More than 5 years 6 5 5 5 21 
Total 21 9 «4 16 23 69 
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Table II. Results of operative management of vaginal prolapse following 
hysterectomy in 69 patients 


Total Result of operation 
Type of operation patients Successful | Failed | Unknown 
Abdominal approach 

Suspension of vaginal vault to uterosacral and 

cardinal ligaments, obliteration of cul-de-sac 

(with fascial support in 3; with anteropos- 

terior colporrhaphy and perineorrhaphy in 7) 13 10 > 0 
Suspension of vaginal vault from abdominal 

wall and obliteration of cul-de-sac 2 1 1 0 


Vaginal approach 


Ablation of enterocele, anteroposterior colpor- 
rhaphy, and perineorrhaphy 29 18 6 5 


Repair of enterocele and posterior colpoper- 
ineorrhaphy 15 $5 0 0 


Vaginectomy and approximation of levator 
muscle 1 


Total 


that failed to provide adequate vaginal sup- and cardinal ligaments, just as support is 
port, that is, total abdominal hysterectomy obtained with the usual technique of total 
for uterovaginal prolapse. abdominal hysterectomy. At the time of our 
Interval to symptoms of prolapse. Symp- follow-up, 10 of the 13 patients had well- 
toms referable to vaginal relaxation ap- supported functional vaginas. In 7 of these 
peared in less than 6 months after hyster- 10, however, concomitant repair of cysto- 
ectomy in 27 patients (39.1 per cent) and celes and rectoceles and perineorrhaphy had 
in less than 2 years in 41 patients (59.4 per been performed, and, in the other 3, addi- 
cent). In 21 patients (30.4 per cent) vagi- tional support had been provided by at- 
nal prolapse did not appear until more than taching an extraperitoneal fascial sling to 
3 years after hysterectomy (Table I). Post- the vaginal vault by the technique described 
menopausal degeneration of the urogenital by Shaw.® In this procedure fascial strips 
supports offers the most plausible explana- are passed from the rectus sheath retro- 
tion for such late recurrences. peritoneally behind the bladder and crossed 
about and around the vaginal vault. 
Operative management and results In the 3 patients with unsuccessful opera- 
obtained _tions only the cardinal and uterosacral liga- 
Abdominal operations. Of the 69 pa- ments had been utilized for support; repair 
tients, 15 had had abdominal operations of the cystocele and rectocele had been 
for the vaginal prolapse (Table II). The considered unnecessary. The vagina had 
importance of preservation of adequate prolapsed in less than a year following op- 
function of the vagina and failure of a pre- eration in each case. Subsequent vaginal 
vious vaginal repair had dictated the choice repair elsewhere had been unsuccessful in 
of an abdominal approach. In 13 of the one of these 3 patients, the prolapse had 
abdominal operations the bladder was dis- been controlled by use of a pessary in an- 
placed anteriorly after which the vaginal other, and the third had a functional vagina 
vault was opened, shortened, and then sup- with relatively asymptomatic prolapse. 


ported by being sutured to the uterosacral The remaining 2 abdominal operations 
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had consisted of suspension of the vaginal 
vault from the abdominal wall by means of 
nonabsorbable sutures' following which the 
cul-de-sac had been obliterated.> Both pa- 
tients now have adequate vaginal vault 
support but one, classified as being an op- 
erative failure, required repair of a cysto- 
rectocele 5 years after the abdominal repair. 

Thus, after a period of more than 5 
years, 11 (73.3 per cent) of the 15 abdomi- 
nal operations for vaginal prolapse can be 
considered to have been successful. How- 
ever, in 7 of these a concomitant vaginal 
approach was necessary to ensure this suc- 
cess, and in 3 instances fascial support of 
the vaginal vault from above was provided. 

The preservation of a functional pain- 
free vagina, one of the main reasons for the 
seiection of the abdominal approach, was 
accomplished satisfactorily in 9 of 13 pa- 
tients from whom information concerning 
use of the vaginal tract could be elicited. 
Two of these 9 had operative failures, since 
they have recurrent prolapse of the vaginal 
vault. 

Vaginal repair. A total of 54 patients had 
vaginal operations for vaginal prolapse fol- 
lowing hysterectomy (Table II). We have 
been unable to trace 6 patients, all of whom 
had appeared to have a satisfactory result 
soon after the operation. Of the 48 traced 
patients, 41 (85.4 per cent) have a satis- 
factory result from operation and 7 have re- 
current vaginal prolapse. 

Of the 7 patients with operative failures 
6 had had high ligation and excision of the 
enterocele sac with reattachment of the 
shortened vagina to the uterosacral liga- 
ments, which were then approximated an- 
terior to the rectum, followed by antero- 
posterior colporrhaphy and perineorrhaphy. 
In 3 of the 6 cases the surgeon had noted 
at operation that the ligaments were un- 
usually attenuated or that “tissues for sup- 
port could not be identified.” By the usual 
febrile standards 4 of the 7 unsuccessful 
operations had been associated with mor- 
bidity. However, this had been attributed 
to relatively minor urinary infections or 
phlebitis; significant vaginal infection or 
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postoperative hemorrhage had not been ap- 
parent. One operative failure followed total 
vaginectomy with approximation of the 
levator ani muscles as far anteriorly as pos- 
sible. Since then, this patient has had 3 
operations elsewhere which have failed to 
cure the recurrent hernia. Two of the 6 
other patients who had operative failures 
have had unsuccessful operations for their 
recurrent vaginal prolapse and a third pa- 
tient has now been cured by total vagin- 
ectomy (all performed elsewhere). 

Eight of the 41 successful vaginal opera- 
tions for prolapse consisted of dissection and 
high ligation of the enterocele sac followed 
by vaginectomy. The patients ranged from 
51 to 70 years of age and had complete in- 
version of the vagina. Each of the patients 
subjected to vaginectomy is well satisfied 
with the result obtained from the opera- 
tion, and only one has expressed any regret 
concerning inability to have coitus. Bilateral 
hernia into the ischiorectal fossa developed 
subsequently in one patient and has been 
successfully repaired. Lateral weakness of 
the levator muscles presumably resulted 
from approximation of these structures in 
the midline following vaginectomy. In an- 
other patient urinary stress incontinence 
followed vaginectomy. 

Of the remaining 33 patients who had 
successful vaginal operations for prolapse, 
18 had high ligation and excision of the 
enterocele sac followed by anteroposterior 
colporrhaphy and perineorrhaphy. A good 
and lasting vaginal support was obtained. 
The remaining 15 successfully treated pa- 
tients had undergone the standard entero- 
cele repair combined with posterior colpo- 
perineorrhaphy. These patients had had 
little or no relaxation of the anterior vaginal 
wall before operation. The localized relaxa- 
tion of the urogenital supports in this group 
perhaps accounts for the finding that all 15 
patients so treated have been cured of pro- 
lapse. Of the 33 patients in whom vaginal 
operation had provided good support and 
in whom some effort had been made to pre- 
serve vaginal function, 9 reported the va- 


. gina to be short, painful, or too tight, while 
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Vaginal prolapse after hysterectomy 


Fig. 1. a, Total vaginal eversion with huge enterocele, cystocele, and rectocele 8 years following 
vaginal hysterectomy. b, Adequate vaginal depth and diameter following vaginal repair. Per- 
manent restoration of support with good vaginal function has resulted. 


12 reported relatively normal vaginal func- 
tion; in the remainder (12) this could not 
be evaluated. 

To summarize the results obtained in the 
63 traced patients by all operative modal- 
ities (Table II), 52 operations (82.5 per 
cent) were successful in the restoration of 
support of the vaginal vault and 11 (17.5 
per cent) were unsuccessful. 

Comment. Even though the principles of 
fixation are now generally recognized by 
most surgeons, prolapse of the vaginal vauli 
within a few months after hysterectomy in- 
dicates that either this important step has 
received insufficient attention or that the 
surgeon has failed to appreciate or has 
chosen to ignore significant relaxation of 
the supporting tissues. However, in many 
instances of vaginal prolapse it appears that 
abdominal hysterectomy had been selected 
as the treatment of choice for genital pro- 
lapse, a procedure that alone has no place 
in the management of this condition. 

When other pathologic conditions dictate 
the necessity for total abdominal hysterec- 
tomy in the presence of relaxation of the 
urogenital supports, a definite effort should 
be made to prevent subsequent prolapse of 
the vagina by attaching the cardinal and 
uterosacral ligaments securely to the vagi- 


nal vault and by obliterating a potential or 
existing enterocele. The latter can be ac- 
complished easily by mobilization of the 
rectum from the posterior vaginal wall 
down to the level of the levator ani muscles 
and excision of the peritoneum of the cul- 
de-sac and a midline V from the posterior 
wall of the vagina. The closure of the re- 
sulting defect will narrow the vaginal vault 
appreciably, approximate the uterosacral 
ligaments anterior to the rectum, and ob- 
literate the deep cul-de-sac. Except in the 
presence of a malignant lesion, when one 
fears implantation of viable cancer cells, or 
when the surgical risk is high, vaginal re- 
pair of the cystocele and perineorrhaphy 
may be advisable as well, even though this 
may prolong considerably the operative and 


_ anesthesia time. If this is done, however, a 


future difficult vaginal repair may be 
avoided. 

Our vaginal hysterectomy technique now 
includes almost routine dissection and ex- 
cision of any excess peritoneum of the cul- 
de-sac, followed by individual fixation of 
the uterosacral, cardinal, and round liga- 
ments to the lateral angles of the narrowed 
vaginal vault. In addition, for several years 
we have removed a wedge from the upper 
posterior portion of the vaginal wall, using 
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a technique similar to that reported by 
Waters,'' or have extended the dissection 
and repair required for posterior colpoperi- 
neorrhaphy completely up to the recon- 
structed, narrowed vaginal vault. With these 
precautions, prolapse of the vaginal vault 
should rarely follow vaginal hysterectomy 
and repair. The infrequent exception to this 
is encountered in the elderly postmeno- 
pausal patient with extensive atrophy of the 
urogenital supports. In such instances a 
subtotal or even total vaginectomy in addi- 
tion to vaginal hysterectomy seems prefer- 
able to attempts to repair or reconstruct the 
vagina with inadequate tissues. 


Types of prolapse 


In a retrospective perusal of our records, 
difficulty was encountered in our attempt 
to grade and categorize the type of post- 
hysterectomy vaginal prolapse. However, at 
least three types of prolapse occurred. 

The simplest type consisted of a relatively 
pure enterocele, with or without a rectocele, 
that developed behind a well-supported an- 
terior vaginal wall. Usually this type oc- 
curred after a vaginal hysterectomy and 
presumably represented a neglected entero- 
cele, that is, a real or at least a potential 
enterocele that was not recognized at the 
time of hysterectomy. Extremely satisfac- 
tory results have been obtained with pa- 
tients with this type of prolapse, the opera- 
tion,. as mentioned previously, including 
isolation, high ligation and excision of the 
enterocele sac, approximation and vaginal 
fixation of the uterosacral ligaments, fol- 
lowed by posterior colpoperineorrhaphy. 
The 15 patients with vaginal prolapse of 
this type included in the present study 
have had no recurrences. The techniques 
described by McCall* and Torpin,?® which 
differ only in the amount of tissue excised, 
probably would have been equally effective. 

In this same category we would include 
the infrequent type of prolapse (not en- 
countered in the present study) which con- 
sists of an anterior enterocele sac, with or 
without cystocele, that may develop in front 
of a well-supported vaginal vault. In our 
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Fig. 2. Incisions in vaginal vault. A, Anterior 
elliptical incision around vaginal vault. B, Pos- 
terior elliptical incision around vaginal vault. C, 
Eventual vaginal depth governed by the point of 
union on the lateral wall of the anterior (A) 
and posterior (B) incisions, that is, greater depth 
with Incision 1, a shorter vagina or even total 
vaginectomy with Incision 1’. Incision 2 indicates 
portion of vagina to be excised later with repair 
of the cystocele. 


experience this type of prolapse has always 
followed. vaginal hysterectomy when the 
supporting ligaments are united in the mid- 
line (clamp method). This creates a trans- 
verse bar in the midpelvis with either an 
anterior or posterior hiatus through which 
an enterocele may develop. 


The second and perhaps most common 
type of prolapse includes a moderate pro- 
lapse of the vaginal vault combined with 
enterocele and cystorectocele. For this gen- 
eralized laxity of the urogenital support we 
prefer the vaginal approach, dissection of 
the enterocele with high ligation of the sac, 
approximation of the uterosacral ligaments, 
and individual fixation of the uterosacral 
and cardinal ligaments to the angles of the 
vaginal vaults (similar to our vaginal hys- 
terectomy technique), followed by antero- 

posterior colporrhaphy and perineorrhaphy. 
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With a moderate vaginal prolapse of this 
type, the individual ligaments, as a rule, can 
be identified, shortened, and utilized for 
support, the chief criticism being that al- 
most invariably some shortening of the 
vaginal tract ensues. 

The third type of prolapse following hys- 
terectomy is represented by the patient with 
total vaginal eversion (Figs. 1 and 2). Re- 
gardless of the operative approach, whether 
abdominal or vaginal, adequate and perma- 
nent vaginal support cannot be obtained in 
patients with advanced generalized pro- 
lapse of this type by merely excising the 
enterocele and suspending the vaginal vault. 
Extensive dissection and repair of both the 
anterior and posterior vaginal walls and 
perineorrhaphy are also necessary, even 
though the vagina may be shortened and 
narrowed somewhat thereby. Fortunately, 
most patients with complete prolapse are 
in the geriatric age group, in which vaginal 
preservation assumes little importance, while 
the quality and elasticity of the tissues en- 
able most of the younger patients to main- 
tain adequate vaginal function. 

Just as total abdominal hysterectomy and 
abdominal fixation of the uterus are worse 
than useless in the management of uterine 


prolapse, abdominal suspension of the pro- 
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Fig. 3. Enterocele opened posterior to vaginal 
vault; insertion of finger to free adhesions and 
facilitate mobilization of bladder. Uterosacral and 
cardinal ligaments are ligated as far laterally as 
possible. 
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lapsed vaginal vault alone will be unsuc- 
cessful in most instances regardless of 
whether this is accomplished by means of 
suture or ligamentous or fascial attachment. 
We agree with Novak,® who has noted re- 
peatedly that “the proper way to treat pro- 
lapse, in general, is not to suspend or hitch 
up the prolapsed organs from above but to 
hold them up by building up their supports 
from below.” 


Technique of repair 


When one considers the various types or 
degrees of vaginal prolapse after hysterec- 
tomy, it is apparent that a stereotyped 
operation for the condition would be inade- 
quate. The surgeon frequently must ex- 
temporize as he proceeds with the dissection 
and repair. It is not always possible to 
identify by name each bit of tissue used in 
the reconstruction, and on occasion the 
operation may provide the impression that 
the surgeon is sewing “stuff to stuff.” How- 
ever, he must be constantly vigilant with 
regard to the bladder, rectum, and ureters. 
The latter can be endangered, particularly 
in the region of the cardinal ligaments, 
when too wide a bite is taken in this struc- 
ture. 

Having found total vaginectomy as well 
as Le Fort’s procedure unsatisfactory in 
many respects, we are resorting more and 
more frequently to the technique shown in 
Figs. 2-7. The tissues dissected and utilized 
for support and the amount of support pro- 
vided are common to many operative tech- 
niques previously described. The incisions 
depicted (Fig. 2), although they ultimately 


_may be similar in extent to those described 


by Marshall? are more versatile in that 
they easily permit the individualization that 
is so frequently necessary during the course 
of the operation. Thus, the vagina that is 
to result from the repair can be lengthened 
by limiting (Fig. 2, C, Incision 1), or short- 
ened by extending (Fig. 2, C, Incision 1’), 
the point of union on the lateral vaginal 
wall of the initial anterior and posterior 
transverse elliptical incisions around the 
vaginal vault (Fig. 2, A and B); or total 
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vaginectomy can be the result, if so desired. 
Similarly, the vaginal diameter can be var- 
ied more easily, as the cystocele and recto- 
cele are being repaired, by limiting or ex- 
tending the amount of vaginal wall excised 
anteriorly (Figs. 2 and 5) and posteriorly 
(Fig. 6). 

After the initial anterior and posterior 
incisions, posterior dissection enables one to 
open the cul-de-sac behind the hysterectomy 
scar. A finger then can be inserted to free 
adhesions that may be present and to facili- 
tate mobilization of the bladder from the 
scarred vault where it may be quite ad- 
herent (Fig. 3). After the bladder is pushed 
up by means of blunt dissection and some 
caution is exercised to avoid the ureters, 
or they are exposed if necessary, the tissue 
at each lateral angle of the incision can be 
isolated, clamped as far laterally as possible, 
and ligated. This tissue represents the com- 
bined uterosacral, cardinal, and, frequently, 
round ligaments. On occasion these liga- 
ments can be individually identified and 
ligated separately. 


Fig. 4. Vaginal vault has been removed and sac 
of enterocele has been dissected. Interrupted su- 
tures approximate uterosacral ligaments. Purse- 
string sutures placed to close hernial sac and 
extraperitonize the ligated stump of the ligaments 
(not shown). 
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Imbrication of 
pubocervicai fascia 


Fig. 5. Peritoneal closure completed and enter- 
ocele sac excised; cystocele has been dissected 
and repaired and redundant anterior vaginal wall 
to be excised (dotted lines; see Fig. 2, C). 


As in the repair of any hernia, one of the 
most important steps is the dissection of 
the hernial sac. The peritoneum forming 
the enterocele sac must be dissected as 
high as possible until the muscularis of the 
rectosigmoid and the rami of the uterosacral 
ligaments (Figs. 4 and 5) are exposed. The 
latter are approximated with interrupted 
sutures anterior to the rectum, and the peri- 
toneum is closed with a highly placed, mod- 
ified purse-string suture (Figs. 4 and 5). 
This obliterates the cul-de-sac by bringing 
the anterior wall of the rectosigmoid to the 
posterior wall of the bladder. The exterior- 
ized ligament stumps are secured with in- 
terrupted sutures to the angles of the new 
vaginal vault and partially close it. 

Attention can now be directed to the dis- 
section and repair of the cystocele (Fig. 5), 
for which a modified Kennedy technique is 
used, and to the rectocele (Fig. 6). The 
dissection of the latter should extend up to 
the region of the uterosacral ligaments and, 
in reconstruction, the uppermost sutures 
should include these ligaments as well as 
the vaginal wall and rectovaginal fascia. 
The levator and perineal muscles are ap- 


, proximated as far anteriorly as may be 
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deemed advisable. Since high perineor- 
rhaphy is not essential to the permanent 
restoration of the prolapse, caution should 
be exerted to avoid extensive approximation 
of the levator and perineal muscles. Dys- 
pareunia following all types of vaginal op- 
erations most commonly results from this 
rather than from vaginal shortening. 

Although the problem of vaginal pro- 
lapse can be attacked basically from above 
or from below, the surgical repair will re- 
quire some reconstruction of the vaginal 
walls in most patients to prevent a recur- 
rence of the prolapse. We prefer a primary 
vaginal approach, using the technique de- 
scribed. 

Even though adequate vaginal support 
can be restored by the vaginal, abdominal, 
or combined approach, it may be at the 
expense of a shortened, tight, and perhaps 
painful vagina. Conservative, nonoperative 
management of the relatively young pa- 
tients with a minor degree of recurrent 
cystocele, rectocele, or prolapse of the vagi- 
nal vault or of all combined seems advisa- 
ble for this reason. This is especially true 
for the young patient with relatively few 
symptoms who evinces a strong sex drive 
and to whom good vaginal function appears 
to be of the utmost importance. A little 
“falling out” or “pressure” sensation in the 
vagina will disappear when the patient is 
recumbent, whereas a painful vagina may 
be most noticeable when this position is 
assumed. 


Summary 


The results of operations performed at 
the Mayo Clinic for posthysterectomy vagi- 
nal prolapse on 69 patients are reviewed. 
On follow-up 1 to 10 years or more after 
operation it was found that in 52 patients 
satisfactory support had been obtained, and 
in 11 it was unsatisfactory. Six patients 
could not be traced. 

The repair was attempted abdominally 
in 15 patients. In 10 of the 11 patients in 
whom the primary abdominal approach 
was utilized successfully, it was necessary 
also to repair the vaginal walls from below 
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Fig. 6. Repair of anterior vaginal wall completed. 
Shortened uterosacral and cardinal ligaments are 
sutured to angle of new vaginal vault. Closure of 
vaginal vault, repair of posterior vaginal wall, and 
perineorrhaphy will be completed after excision 
of that portion of the wall between dotted lines 
3. Inset: Relation of this incision to original In- 
cisions 1 and 2 (Fig. 2). 


Fig. 7. The resulting vagina with adequate depth 
and diameter and some conical narrowing of the 
vault as desired. 
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or to support the vault with a fascial sling 
to ensure a satisfactory result. 

The repair of the vault was attempted 
vaginally in 54 patients; 6 were untraced, 
but 41 (85.4 per cent) of the 48 traced pa- 
tients had a satisfactory result. 

Among the patients in whom the vagina 


was preserved and who have attempted to 
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have coitus, vaginal function was satisfac- 
tory in 9 of 13 treated abdominally (al- 
though 2 of the 9 have recurrent prolapse), 
and in 12 of 21 treated vaginally. 

A technique for vaginal repair of vault 
prolapse is presented. 
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Discussion 


Dr. Kennetu E. Cox, Kansas City, Missouri. 
In considering the etiology of this condition, 
the authors note, “since the adequacy of pelvic 
supports and the surgical technique utilized at 
the time of hysterectomy were unknown in 
most instances, we are unable to assign a cause 
for the subsequent prolapse with any degree of 
assurance.” However, they note that when the 
previous operative report was available the 
surgeon often noted that ligaments were un- 
usually attenuated or that tissues for support 
could not be identified. 

Some years ago in reviewing the possibilities 
of how to manage this condition, we were inter- 
ested in the old theories that were advanced as 
to how the vagina is supported normally, and 
what can be done when these supports are 
missing. 

Referring back to Farrar’s work on the so- 
called upper pelvic floor, we developed a tech- 
nique of operating from above, using the cardi- 
nal ligaments, of course, and the uterosacrals 
but, in addition, trying to employ what we 
could from the round ligaments and occasionally 
from the infundibular pelvic ligaments, as 
pointed out by Farrar many years ago. 

Along with that we use another principle 
which I think is obvious. You are limited to 
some degree in the amount of cardinal shorten- 
ing you can do by the position of the ureter. 
However, since in most of these cases the vagina 
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is a rather voluminous organ in its upper third, 
we are convinced that the upper third of the 
vagina in most instances is not necessary as a 
functioning organ in intercourse if it is properly 
supported. Therefore, it is possible to shorten 
the effective length of the combined cardinal 
ureterosacral system by narrowing the upper 
third of the vagina. 

In choosing between the vaginal or abdominal 
approach, however, the authors indicate that 
the abdominal approach was important for the 
preservation of adequate function of the vagina. 

With respect to the etiology of prolapse, it 
should be obvious that all patients are not built 
alike. Considering the apex of the vagina and 
its attachments, you may say you can divide 
patients into those with a short anterior segment 
(referring to the pubocervical fascia) and those 
with an extremely long anterior segment. In the 
former case, enterocele would be most apt to 
occur, whereas when the cervix is placed directly 
posteriorly and the pressure is anterior, then 
pressure on the anterior wall becomes a major 
factor and, occasionally, as Dr. Symmonds has 
pointed out, you see an anterior enterocele. 


Dr. R. A. Rets, Chicago, Illinois. The 


essayists have set forth the results they obtained 
in 6 different approaches to relieve the post- 
hysterectomy vaginal prolapse. I wish in their 
closing discussion they would set out for us, 
seriatim, exactly when they use each of the 6 
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methods, so that when we go home we may 
know which one to use. 

I am confused only in that they have not 
set forth clearly—for me, at least—why they 
use method Nos. 1, 2, 3, 4, or 5, or why in 
certain instances they chose the abdominal route. 

Dr. JosepH H. Pratt, Rochester, Minnesota. 
We certainly have found that the prolapsed 
vault in our hands (enteroceles) did follow 
vaginal hysterectomies more often than abdomi- 
nal hysterectomies. We think we will see fewer 
of them as time goes on, principally because 13 
out of 21 cases had followed a Mayo vaginal 
hysterectomy and we now do fewer of those 
than we used to. 

It is not a common complication. We think 
also, as Dr. Cox mentioned, that a great deal 
can be done to prevent this complication at 
the time of vaginal hysterectomy by excising 
the redundant peritoneum of the cul-de-sac, 
peeling it back to the fibers over the rectum, 
and also excising any excess vaginal mucosa in 
the posterior fornix. 

Along this same line of thought of prophylaxis 
is the fact that in these 69 cases there were 
several that followed immediately after abdomi- 
nal hysterectomy. The patients would get up 
one or two weeks later after their operation and 
the vault would come down quickly then. They 
would say they had had their hysterectomies 
for prolapse. I think we feel as everyone here 
feels—that abdominal hysterectomy is not the 
treatment for a prolapsed uterus. 
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We have tried to talk these patients basically 
into vaginal repairs, though if we have to try 
to save a little extra length in the vagina per- 
haps a repair of the vaginal wall followed by 
suspension of the vault will gain a shade as 
to depth. 

Dr. E. H. Countiss, New Orleans, Louisiana. 
I would like to ask whether or not the authors 
use estrogens preoperatively, and also what type 
of suture material they use. We find that in the 
atrophic vagina chromic No. 3-0 suffices. Given 
an estrogenic type of epithelium, chromic No. 
3-0 is sufficient. 

In the prevention of complications such as 
herniation, it is very important to avoid hema- 
tomas, and we believe you can do this best by 
using the smallest suture material suitable to 
that particular case. 

Dr. Symmonps (Closing). In regard to Dr. 
Reis’s questions, 6 different operative methods 
were used during the period from 1945 through 
1949 by a number of surgeons. In the past 9 
years, to my knowledge, treatment of vaginal 
vault posthysterectomy prolapse has been limited 
to the technique described with an occasional 
total vaginectomy in patients who have de- 
veloped recurrent prolapse. 

In reply to Dr. Countiss’ questions, we do 
not use preoperative estrogens. We use postopera- 
tive estrogen suppositories starting on the third 
day. We use chromic No. 1-0 for everything 
except the ties on the ligament stumps, which 
are 1.0 catgut. 
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smears in pregnancy 


HERBERT E. SCHMITZ, M.D. 
JOHN H. ISAACS, M.D. 


Chicago, Illinois 


T HE place of vaginal smears in the detec- 
tion of early genital malignancy in the 
gynecologic patient has been well estab- 
lished. The value of routine screening of 
the prenatal patient is being investigated 
in many areas. Data are accumulating in 
the literature which should answer this 
question even for the most skeptical. 

The comparatively incidence of 
carcinoma in this younger age group has 
undoubtedly been responsible for the delay 
in the application of routine cytologic 
screening. For several years, Papanicolaou 
smears were obtained only sporadically on 
pregnant patients at Lewis Memorial Ma- 
ternity Hospital and then only on patients 
with some obvious lesion of the cervix or 
vagina. However, since 1953 smears have 
been obtained routinely in all prenatal pa- 
tients, with discovery of many early lesions. 
We are now convinced of the value of the 
procedure. Through 1958, 10,369 obstetrical 
patients have been screened and the results 
are shown in Table I. This incidence of 
1 per cent positive or suspicious smears com- 
pares roughly with the findings of other 
investigators.? * © 
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The value of routine cytologic 


WILLIAM C. FETHERSTON, M.D. 


All patients with positive or questionably 
positive smears were investigated further 
until the presence or absence of disease was 
established. If the cervix and vagina were 
completely normal on inspection and the 
smear was Class III, further smears were 
obtained. If these proved negative the pa- 
tient was simply followed with periodic 
smears. If repeat smears were positive or 
if any gross lesion was present, a four- 
quadrant biopsy was performed. Schiller 
staining of the cervix and vagina was fre- 
quently employed where the examiner was 
in doubt as to the area to be biopsied. The 
value of this simple aid is too often under- 
estimated. The biopsy is often sufficient to 
establish or rule out disease. 

Where doubt still remained, as, for ex- 
ample, in the differentiation among basal 
cell hyperplasia, carcinoma in situ, and 
early invasive carcinoma, cold knife coniza- 
tion was performed. We do not consider 
that a diagnosis of carcinoma in situ can 
be established safely without adequate cone 
material. Our conservative attitude toward 
this lesion makes this mandatory. Too many 
early invasive lesions have been demon- 


Table I. Results of routine vaginal smears 


(1953 to 1958) 


No. of patients 10,369 
No. of positive smears 105 
Class III smears 
Class IV smears 27 
Class V smears 1 
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strated to have borders which have involve- 
ment only of the epithelium. Multiple biopsy 
of the cervix and careful cold knife coniza- 
tion have not been responsible for any inter- 
ruption of pregnancy in our experience. This 
is in agreement with reports of other investi- 
gators.” We have performed conization in 
patients up to the thirty-fifth week of gesta- 
tion and have taken biopsy specimens at 
any time during pregnancy. 

In addition, cones are done at 12 weeks 
post partum in questionable cases. In this 
group are included patients who have had 
persistent positive cytologic findings in spite 
of negative biopsy and cone material. By 
12 weeks post partum, pregnancy changes 
in the cervical epithelium have usually 
regressed, making interpretation somewhat 
easier. 

Employment of the above procedures on 
the 105 patients with positive cytologic 
findings resulted in the findings listed in 
Table IT. 

The diagnosis of 25 malignancies of the 
cervix during pregnancy, in this series, 
seems to justify the use of the vaginal smear 
in pregnancy. This is approximately one 
carcinoma of the cervix in every 400 ob- 
stetric patients. This is a much higher inci- 
dence than 1 in every 2,000 deliveries as 
reported by Kistner and associates? in re- 
viewing the world literature on carcinoma 
of the cervix in pregnancy. 

Of paramount importance is the fact that 
the majority of these lesions were early and 
curable. Many younger women submit to 
vaginal examination only during pregnancy 
and it has been established that this young 
childbearing group of women have a much 
higher incidence of carcinoma of the cervix 
than their nulliparous counterparts. It is a 
fertile field for the application of this valua- 
ble test. 

Since some patients with basal cell hyper- 
plasia show positive smears, all such patients 
are carefully followed with periodic smears, 
and where necessary with repeated biopsy 
and conization. These women should not be 
dismissed from care with a diagnosis of 
benign atypism. Hertig and his group* have 


Value of routine cytologic smears 911 


Table II. Results of 105 patients with 


positive smears in pregnancy 


Invasive carcinoma 

Carcinoma in situ 

Basal cell hyperplasia 

Cervicitis and/or squamous metaplasia 
Repeat smears remained negative 
Condyloma accuminata of cervix 

Lost to follow-up 


shown that 3.8 per cent of those patients 
with hyperplasia of the cervix ultimately 
progressed to carcinoma in situ or invasive 
carcinoma of the cervix. They have shown 
further that in 26.4 per cent of their patients 
this lesion persisted and was found in the 
hysterectomy or cone specimen on an 
average of 6 months after the initial biopsy. 

In our series, basal cell hyperplasia was 
a finding of considerable prognostic import. 
In 3 cases in which a diagnosis of basal 
cell hyperplasia was made from biopsy 
specimens taken during pregnancy, a 3 
months’ post partum cone of the cervix 
revealed carcinoma in situ. Areas of basal 
cell hyperplasia were frequently found in 
conjunction with carcinoma in situ. Follow- 
up Papanicolaou smears after pregnancy 
have in some instances again become posi- 
tive, necessitating further examination of 
the tissue. Two cases have definitely pro- 
gressed from basal hyperplasia to early 
invasive carcinoma, one in a period of one 
year and one over a period of 3 years. A 
detailed discussion of this evolution of cellu- 
lar atypism, basal hyperplasia, to anaplasia 
involving the entire thickness of the epithe- 
lium, to a definite in situ carcinoma and 
thence to invasive carcinoma is beyond the 
scope of this paper. However, once a pa- 
tient has demonstrated definite basal cell 
hyperplasia, we believe that she should be 
carefully followed indefinitely. The following 
case will perhaps illustrate this point. 


Mrs. L. B. was seen in the prenatal clinic in 
1956 at the age of 25 with a Class III 
Papanicolaou smear and a diagnosis of basal 
cell hyperplasia on biopsy. Postpartum conization 
revealed basal cell hyperplasia. Repeat vaginal 
smears remained negative until 1957, at which 


12 
19 
37 
18 
2 
4 
ably 
ther 
was 
vere 
the 
vere 
pa- 
odic 
or 
our- § 
iller 
fre- ; 
was 1 
The 
der- 
t to 
ex- 
asal 
and ] 
iza- 
ider 
can 
one | 
ard | 
any | 
on- 
ears 


912 Schmitz, Isaacs, and Fetherston 


time biopsy again revealed basal cell hyper- 
plasia. During a subsequent pregnancy in 1958 
smears were again intermittently positive and 
two biopsies again showed basal cell hyperplasia. 
Conization 12 weeks post partum in November, 
1958, revealed an early invasive carcinoma on 
the microscopic section (the cervix being grossly 
normal). This patient was treated with irradia- 
tion and should be cured. 


Summary 
A report of 10,369 obstetric patients who 
had routine vaginal smears has _ been 
presented. One hundred and five patients 
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had positive smears and, of these, 25 were 
found to have either invasive or in situ 
carcinoma of the cervix. In addition 19 
cases showed basal cell hyperplasia. 
There seems to be enough carcinoma of 
the cervix in younger women, especially 
those bearing children, to warrant the 
routine use of vaginal smears in pregnancy. 
In addition to those patients found to have 
cervical malignancies there are also those 
with basal cell hyperplasia which should be 
watched carefully for a possible progression 
of this lesion to malignancy. 
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Discussion 


Dr. Aucusta WesstErR, Chicago, Illinois. For 
a variety of reasons, the full significance of 
cervical cytology did not gain the attention of 
the medical profession when reported in 1928 
by Dr. Pananicolaou in a paper titled “A New 
Cancer Diagnosis.” It was not until the mono- 
graph “Diagnosis of Uterine Cancer by Vaginal 
Smear,” by Papanicolaou and Traut, published 
in 1943 with aid from the Commonwealth Fund, 
that the full importance of cytology in the detec- 
tion of cancer began to be recognized. It was 
almost 5 years later before clinical medicine 
made effective use of the observations which 
had been known to Papanicolaou for more than 
20 years. 

I well recall that in 1947, when I returned 
from a month’s observation of the Strang Cancer 
Prevention Clinic at Memorial Hospital and 
Papanicolaou’s laboratories at Cornell, my newly 
acquired enthusiasm for the routine screening 
received a very chilly reception in Chicago. The 
Advisory Committee of the Cancer Prevention 
Center, appointed by the Chicago Medical 
Society and composed of eminent clinicians and 
pathologists, was very skeptical of the value of 
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smears and voted against using American Cancer 
Society funds to put the test into use. I might 
add that all the surviving members of this com- 


mittee are now advocates of the procedure. 
Private funds were finally obtained and the 
screening of well persons inaugurated at the Cen- 
ter. The screening soon began to reveal one defi- 
nite carcinoma for every 350 to 400 well women 
examined. This figure has remained fairly con- 
sistent down to and including the present paper 
in which Dr. Isaacs reports one carcinoma of 
the cervix in every 400 obstetric patients tested. 
Most of the early cytology reports were made 
from the study of smears from nonpregnant 
gynecologic patients. Iwo major reasons were 
responsible for the absence of pregnant patients 
in the reports; first, the very youth of these 
patients seemed to preclude the possibility of 
many carcinomas of the cervix and, second, 
certain pregnancy changes in the cervix confused 
the interpretation of the findings. Recently, 
Greene, Peckham, Schmitz, Carter, and others 
have shown that positive cytologic findings are 
equally significant in both the pregnant and the 
nonpregnant. It has likewise been demonstrated 


7 


Volume 79 
Number 5 


that four-quadrant biopsies are quite safe in any 
stage of pregnancy and that even cones can be 
done with very little risk if care is taken to 
avoid the internal os. 

In an effort to correlate pathologic findings 
with smears in the pregnant patient, a series of 
four-quadrant biopsy specimens and smears were 
taken simultaneously in the Cook County Hospi- 
tal antenatal clinics. A tampon was then placed 
against the cervix and the patient was instructed 
to remove it the following morning. At first we 
were a little concerned as to whether or not this 
would disturb the pregnancy. Five hundred and 
twenty-one patients had four-quadrant biopsies 
on one or more occasions. There was only one 
episode of bleeding and no associated abortions. 
Bleeding sufficient to require hospitalization oc- 
curred in a young woman who was very restless 
and apprehensive during the taking of the biopsy 
specimens. She reported later to the hospital and 
when she was examined on the ward with a 
good light it was found that a small fragment 
of vaginal mucosa had been lacerated by the 
biopsy punch and that the bleeding was from 
this area. A hemostatic suture quickly controlled 
the bleeding. 

The five hundred and twenty-one antenatal 
biopsies plus 165 postabortal biopsies were 
processed in the gynecologic pathology labora- 
tories at Northwestern University, and 6 carci- 
nomas from this group were reported by Greene 
and Peckham. The vast majority of these 686 
women were entirely without symptoms or find- 
ings, but from time to time patients were 
included who had been sent by other clinics or 
doctors to the hospital for biopsy because of 
cervical lesions. This accounts for the high inci- 
dence of one carcinoma per 114 patients. 

We hear a great deal about “false-positive” 
cytologic findings. Actually, this should not be 
too troublesome since this is not a means of 
ultimate diagnosis but only a sorting procedure 
which must be confirmed by routine biopsy. Dr. 
Isaacs reported 25 carcinomas from 105 patients 
with positive smears during pregnancy. 

There were 19 basal cell hyperplasias in the 
group with positive cytologic findings, and one 
of these patients was found to have carcinoma 
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in situ with positive smears 3 months post 
partum. The consensus is that all such hyper- 
plasias should continue to be followed by smears 
and biopsies or cones indefinitely. It is this group 
with positive cytologic findings in whom actual 
malignancy cannot be demonstrated that the 
utmost diligence in follow-up is required. As 
more and more women are being tested by 
cytologic smears this group is bound to increase. 
They present. a very real challenge to the 
gynecologist. 

Dr. G. J. L. Wutrr, Jr., St. Louis, Missouri. 
A similar but somewhat smaller study has just 
been reported from our Department at Washing- 
ton University in St. Louis. The results are so 
strikingly similar that I feel they should be em- 
phasized in a discussion of this very important 
paper. 

This study comprised 3,300 patients in whom 
there were 23 suspicious or positive smears. 
There were 7 patients in whom biopsy confirmed 
carcinoma in situ in this group. There were no 
invasive carcinomas. 

There was only one primigravida in the group. 
None of these 7 patients had any demonstrable 
visual changes in the cervix which would have 
warranted biopsy alone at the time of examina- 
tion. 

I should like to emphasize two points made by 
the essayists. One is that in this group of 23 
patients there were an additional 10 who had 
the marked basal cell hyperplasia which we feel 
is very important in the follow-up. The other 
point is that the incidence of this disease, as 
proved by biopsy, was one in 417 patients, as 
noted in Dr. Schmitz’ paper. In our group it 
was one in 470. 

Average obstetricians have practices which 
make it mandatory, in our opinion, today to take 
cytologic smears on all pregnant patients. 

Dr. Isaacs (Closing). In a clinic such as 


-Lewis Memorial Maternity Hospital it certainly 


is a great credit to the residents who are prima- 
rily responsible for the follow-up on these pa- 
tients. Without their interest and care of these 
women such a study would not have been 
possible. 
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In THE brochure entitled Cytology and 
Cancer of the Cervix,’ published and dis- 
tributed to the profession by the American 
Cancer Society, a concept is stated which has 
excited our interest. On page 6 of this pub- 
lication the statement is made as follows: 
“Intraepithelial cancer of the cervix can 
only be treated by surgery since it is a low- 
grade malignancy and will not respond to 
radiation.” Again, on page 7, this is repeated: 
“Surgery is the only method for treatment 
of carcinoma in situ, and is preferred in 
some cases of Stage I and Stage IV disease.” 
Since, in our mind, there seemed to be some 
differences of opinion as to the preferred 
method of management of preinvasive cancer 
of the cervix and since we had not followed 
these dicta in the past, it seemed important to 
explore our experience in the treatment of 
this lesion. 

To mention briefly the matter of the pre- 
ferred method of management, it would 
seem that there may be two main philoso- 
phies with intermediate gradations. One of 
the main philosophies is conservative. Advo- 
cates of this concept point to the higher in- 
cidence of carcinoma in situ than of invasive 
cancer, and they suggest that it may well be a 
reversible lesion, or, at least, a nonprogressive 
one in many cases. They point out that if the 
original condition can be diagnosed by simple 
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Response of carcinoma in situ 


of the cervix to radiation therapy 


measures, such as vaginal smears, then a 
recurrence after local therapy can be simi- 
larly discovered. They believe the time lapse 
between preinvasive carcinoma and the de- 
velopment of invasive carcinoma will allow 
for adequate observation. They state that 
local treatment, with adequate follow-up 
and observation, has been successful in con- 
trolling such lesions.* ® 

Those who advocate more radical meas- 
ures feel that this lesion eventually may be- 
come invasive and the chance of completely 
eradicating it by simple hysterectomy should 
not be missed. Further, there are those who 
advocate a more radical operation than 
simple complete hysterectomy because of the 
possibility of microinvasion which may not 
be demonstrable from biopsy or even cold 
conization specimens.® 

An analysis of these viewpoints indicates 
that, on the one hand, maintenance of the 
reproductive capacity of the patient is of 
primary interest, and, on the other, the com- 
plete extirpation of cervical cancer and the 
maintenance of the health of the individual 
are most important. From a completely 
theoretic viewpoint, it has been felt that both 
of these philosophies can be served. It would 
seem that treatment can be correlated with 
reproductive capacity mainly upon the basis 
of the age of the patient and incidence of 
preinvasive and invasive cancer of the cervix. 
For example, in younger women in the age 
range of 20 to 40 years, where the incidence 
of preinvasive cancer is proportionately 
higher than that of invasive cancer, local 
treatment plus adequate and continued ob- 
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servation seems indicated. With such a 
method of management the reproductive 
ability of the patient will not be ablated. 

In patients in the 30 to 50 year age range 
the incidence of invasive cancer is higher. 
In such patients complete hysterectomy can 
be performed without ablation of the ovarian 
function. This removes the apprehension 
associated with the disease, and the repro- 
ductive life of the patient usually has been 
fulfilled. Since most of the patients with car- 
cinoma in situ are in this age range, hyster- 
ectomy is generally the most popular method 
of management. Obviously, all of the 
epithelium involved must be removed or the 
procedure will fail. The operation must be 
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designed to accomplish this in each case, and 
follow-up observation is necessary to insure 
this after hysterectomy as well as after local 
treatment. 

In patients in the 40 to 60 year age group, 
invasive cancer is proportionately highest 
in relation to preinvasive cancer. In this 
group there is a tendency to be more radical, 
and treatment may be similar to that for 
Stage I invasive carcinoma. More radical 
measures can be used, since the advantages 
of maintaining the reproductive and ovarian 
functions are outweighed by the necessity of 
completely eradicating the tumor. It has 
seemed to us that radiation therapy in the 
form of intracavitary radium, with or without 
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A tabulation of the 40 patients with carcinoma in situ of the cervix uteri 
treated at the Los Angeles Tumor Institute from 1948 to 1958. The patient’s age, 
type of treatment, and results of follow-up are correlated. 
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Fig. 2. Diagram showing temporal correlation of tests and treatment data in the 
clinical course of one patient treated for carcinoma in situ by local radium therapy 


alone. 


supplemental external radiation, would be a 
simple and effective method of treating pre- 
invasive carcinoma of the cervix in this last 
group of patients. 


Results in treatment of 
carcinoma in situ 


From a more practical standpoint, we 
have reviewed the experience in the manage- 
ment of carcinoma in situ at the Los Angeles 
Tumor Institute between the years 1948 and 
1958. During those years 59 patients were 
seen with this diagnosis. Of these, there were 
12 to whom no primary treatment was ad- 
ministered. These 12 patients include 7 in 
whom the diagnosis was made, but the pa- 
tient did not return or went elsewhere for 
treatment. Two patients were seen in follow- 
up after conization only. Seven patients were 
seen in follow-up after hysterectomy, and 
secondary radiation was administered to 2 
of these who had evidence of residual in situ 
carcinoma. Four patients were seen in follow- 
up after primary radiation therapy elsewhere. 

There were 40 patients who were treated 
primarily, and of these only one has died. 
This patient was suffering from cirrhosis of 
the liver at the time of diagnosis and survived 


4 


only 6 months. The others remain alive with- 
out recurrence during their respective fol- 
low-up periods (Fig. 1). 

When this group is classified according 
to the type of treatment administered, there 
were 5 patients treated by local conservative 
means. Their ages range from 26 to 52 years. 
The oldest patient in this group refused fur- 
ther treatment after conical excision of the 
cervix. In another patient, age 40, diagnosis 
was made just prior to her prospective mar- 
riage and she elected conservative manage- 
ment. 

There were 10 patients treated by simple 
complete hysterectomy with adnexal preser- 
vation. Their ages ranged from 25 to 42 
years. Two of these operations were by way 
of the vaginal route. Five patients were sub- 
jected to complete abdominal hysterectomy 
with bilateral salpingo-oophorectomy. Only 
one of these was postmenopausal, but the 
others had complicating adnexal disease. 
Four patients had the modified radical hys- 
terectomy advocated by Te Linde.® In the 
younger two of these, bilateral salpingo- 
oophorectomy was associated because of com- 
plicating adnexal disease. 

There were 16 patients treated by means 
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Fig. 3. Diagram showing temporal correlation of tests and treatment data in the 
clinical course of one patient treated for carcinoma in situ by external radiation 
therapy preceding vaginal hysterectomy. 


of radiation therapy. The patient previously 
mentioned who died was suffering from 


cirrhosis of the liver. Treatment was accom- 
plished by transvaginal x-ray therapy to a 
low dosage level. This proved to be adequate 
in controlling the carcinoma in situ of the 
cervix, but the follow-up time was necessarily 
limited. 

There were 15 patients treated by local 
radium—6 of these with supplemental co- 
balt®® radiation. Their ages ranged from 39 
to 71 years. 

These results show that 16 of these pa- 
tients managed by radiation therapy have 
responded just as satisfactorily as the 19 pa- 
tients treated by hysterectomy. This experi- 
ence, then, is contrary to the original state- 
ment made that surgery is the only method 
of treatment for carcinoma in situ. 

One might say that although carcinoma 
in situ may be radiocurable, it is not as 
radiosensitive as invasive cancer. Some 
thought such as this may have prompted 
the statement that intraepithelial cancer is 
a low-grade malignancy and will not re- 
spond to radiation. In order to explore this 


facet of the problem, 2 case histories may 
be cited. 


illustrative cases of radiation 
response 


One patient was found to have carcinoma in 
situ by smear and multiple punch biopsies in 
1952. She was seen again in 1958, and repeated 
biopsies confirmed the diagnosis. Radical opera- 
tion was offered her, but she refused this because 
of a fear of operations. She was seen by us, hav- 
ing had no definite treatment. Vaginal smears 
and endocervical curette biopsies were performed, 
and again the diagnosis of carcinoma in situ 
was made. She still refused operative treatment, 
sO a curettage was performed, and wedge biopsy 
specimens were taken of the squamocolumnar 
junction of the cervix at 3 and 9 o’clock. These 
showed no invasion of the stroma but there was 
a small area of carcinoma in situ in the endo- 


‘cervical canal. Radium implantation with an 


endocervical tandem and vaginal cylinder ap- 
paratus was performed to an exposure of 2,660 
mg. hr., or 2,229 gamma roentgens to Point A 
in the pelvis. Two weeks later the endocervical 
canal was again curetted, and wedge biopsy speci- 
mens of the squamocolumnar junction of the 
cervix at 6 and 12 o’clock were taken, as well 
as biopsy specimens from the periphery of the 
nonstaining area which extended to the vaginal 
fornices. All of these were negative for carcinoma 
in situ. A second radium implantation was per- 
formed (exposure 2,550 mg. hr.; 2,500 gamma 
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roentgens to Point A), and follow-up examina- 
tions have shown no demonstrable lesion and 
negative smears to date (Fig. 2). 

It would seem that this was not an invasive 
tumor and that it was not completely removed 
by the biopsy, but the lesion has not been evi- 
dent since the first radium implant. However, 
it is practically impossible to calculate the exact 
amount of radiation falling on the surface of 
the mucosa from such a treatment. Even though 
the radiation exposure was small in terms of 
that used ordinarily in the treatment of invasive 
cancer, the specific dose to the in situ tumor 
may be high. 

Because of the question of exact dosage, a 
second patient was studied differently. She was 
found to have carcinoma in situ on smear and 
biopsy, and she was then subjected to curettage 
and cold-knife conization. This tissue showed car- 
cinoma in situ only. The patient was given ex- 
ternal radiation therapy by the rotation technique 
with 2-million-volt x-rays with a Victoreen ioni- 
zation chamber in the vagina. Daily treatments 
were given and the calculated doses checked by 
actual measurements. Daily smears were taken 
which showed residual tumor cells with radia- 
tion reaction. A total of 1,340 r was delivered 
in 12 days. Two weeks later a vaginal hysterec- 
tomy was performed and no residual carcinoma 
in situ was found. Follow-up examinations with 
vaginal smears have revealed no residual tumor. 
The dosage level to which this lesion was car- 
ried must certainly be considered minimal in 
terms of that necessary to eradicate invasive car- 
cinoma. It is interesting to note, in a former 
study of cytologic responses to radiation by in- 
vasive carcinoma of the cervix, that tumor cells 
disappeared from the smears at much higher 
levels than in this patient, namely, 38 per cent 
at less than 5,000 gamma roentgens; 35 per 
cent at 5,000 to 7,500 gamma roentgens, and 27 
per cent at more than 7,500 gamma roentgens® 
(Fig. 3). 


Comment 


It seems from our experience that car- 
cinoma in situ can be controlled by radia- 
tion therapy in many instances. Further, 
there is some doubt as to the radioresistance 
of the lesion in comparison to invasive car- 
cinoma from two rather limited clinical ex- 
periments. ‘Twombly’ has suggested that car- 
cinoma in situ may be a radioresistant lesion, 
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from study of radical hysterectomy speci- 
mens removed after preliminary intravaginal 
x-ray therapy. In some specimens originally 
showing infiltrative tumor the invasive ele- 
ment had been destroyed, but the intraepi- 
thelial cancer had been left intact. For some 
years Budd? has pointed out that, in the 
process of healing of skin epitheliomas after 
radiation therapy, the progression from intra- 
epithelial to invasive carcinoma is reversed 
so that the last phase of the tumor appears 
in the preinvasive state. This may account 
for the findings described by Twombly. Ac- 
tually, the statement that preinvasive car- 
cinoma is a “low-grade malignancy” may 
be in question. Budd has also observed that, 
in the development of invasive epitheliomas 
of the skin from preinvasive lesions, there 
seems to be a change toward differentiation 
and maturity of the tumor. A similar change 
toward differentiation has also been noted in 
carcinoma of the cervix.® 

It is probably unwise for authoritative 
sources to publish absolute statements such 
as those quoted here from the brochure in 
question. Such statements have a tendency 
to be reproduced and to become perpetu- 
ated. They may be difficult to substantiate, 
and the medicolegal implications are dis- 
turbing. 


Summary 


In a consideration of the possible radio- 
sensitivity of carcinoma in situ of the cervix 
uteri, a review of the histories of the 40 pa- 
tients treated primarily at the Los Angeles 
Tumor Institute during the years 1948 to 
1958 has been made. Various treatment mo- 
dalities have been used depending on factors 
concerned with the local and general physi- 
cal condition of the individual patients. The 
results of treatment have been satisfactory 
with radiation modalities as well as with 
conservative or radical surgical measures. 
Two clinical experiments are cited in which 
an attempt was made to observe the local 
response of carcinoma in situ to low dosage 
levels from radiation therapy. These indicate 
that the tumor may be destroyed by dosages 
lower than those one would expect to control 
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invasive cancer. It is suggested that car- 
cinoma in situ of the uterine cervix may be 
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considered radiosensitive as well as radio- 
curable. 
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Discussion 


Dr. Hersert E. Scumitz, Chicago, Illinois. 
I have been opposed to the use of radiation in 
carcinoma in situ or intraepithelial carcinoma, 
and to my knowledge there has never been 
radiation employed in our clinic for the treat- 
ment of this disease. 

As Dr. Nolan just implied, it might be harm- 
ful if this idea comes from this Association and 
is misinterpreted so that someone takes up the 
treatment of in situ carcinoma by radiation. 

After studying for some period of time the 
new entity of intraepithelial carcinoma in our 
clinic, through the cytologic investigation of pa- 
tients, we were surprised that we found so few 
cases. We compared the amount of material 
going through our clinic and our cytology labo- 
ratory with that of TeLinde and others and 
were impressed again with the fact that we 
found so few cases. We were adhering absolutely 
to the definition of in situ carcinoma as invading 
all the layers of the epithelium and in a more 
advanced state invading the gland lumina. We 
then performed further studies of tissue obtained 
in order to determine what the percentage of 
invasive carcinoma was in those patients in 
whom we had diagnosed intraepithelial car- 
cinoma. When we obtained these uteri by surgi- 
cal removal we studied them very carefully by 
blocking the entire cervix, and we found that 35 
per cent of what we had been calling in situ 
carcinoma showed invasion when the entire 
specimen was carefully studied. 

If for no other reason, it would be wrong to 
omit surgical extirpation of the uterus because 
you would never know that these patients had 
invasive carcinoma; and if there is invasive car- 
cinoma beyond the wedges that have been re- 
moved, then certainly that is inadequate. 


Nolan, J. F., Kizziar, J. W., and Davis, F. E.: 
Arizona Med. 15: 639, 1958. 

TeLinde, R. W.: Operative Gynecology, ed. 
2, Philadelphia, 1953, J. B. Lippincott Com- 
pany, pp. 446-454. 

Twombly, G. H.: S. Clin. North America 34: 
303, 1954. 

Younge, P. A.: Proc. Nat. Cancer Conf. 1: 
668, 1952. 


So-called microscopic invasive carcinoma, dis- 
covered when supposed preinvasive carcinoma is 
later proved microscopically invasive, is proving 
to be very frequent. However it seems that total 
hysterectomy is adequate for the removal of the 
disease in that stage, and there are very few 
instances where recurrence has been reported. 

I am not advocating simple total hysterectomy 
for noninvasive carcinoma, but for questionable 
carcinoma. As long as we are performing coni- 
zation and biopsy procedures, we are going to 
miss in some instances the actual invasive area. 
Therefore, I think it is far better in all of these 
younger individuals to repeat cytologic tests after 
2 or 3 months following the conization or mul- 
tiple biopsy. Then, if we still have positive 
smears and on further study arrive at a diag- 
nosis of residual invasive disease, I do not think 
that this should be left for further observation, 
nor do I think it is adequately treated by 
radiation. 

In the very superficial and localized carcinoma 
Dr. Nolan has shown us that radium is ade- 
quate; but invasive carcinoma is not adequately 
treated by doses of 2,800 or 3,000 r at Point A. 
Therefore, I would like to go on record as op- 
posing the treatment of superficial preinvasive 
carcinoma by means of radiation. 

Dr. A. F. Lasu, Chicago, Illinois. Dr. Schmitz 
has presented our position so well that there is 
very little I can add to what he has said, except 
to make a plea to Dr. Nolan that he modify the 
title of his paper to “Experimental Study and 
Response” so that people do not generally accept 
it as a proper therapeutic procedure. 

We have seen so many instances of inadequate 
radiation for invasive carcinoma that we feel 
much harm can be done by the use of radiation 
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in the lesion that does not need radiation. 

Before one employs radiation, one must realize 
that it is a very serious modality to utilize. Hav- 
ing seen the early and late injuries to bladder 
and bowel, and so often improperly used radia- 
tion as well as improper surgical therapy, we 
feel one must be very careful in suggesting such 
therapy for a relatively benign lesion. 

Dr. Notan. The question that has been raised 
regards the proper management of carcinoma in 
situ, which is a disease entity. It is not whether 
radiation can destroy carcinoma in situ. I do 
think radiation will destroy carcinoma in situ. 
The proper management of carcinoma in indi- 
viduals of particular ages and reproductive ca- 
pacities is the big point in question. 

Our main problem seems to be our lack of 
knowledge. Our lack of knowledge pertains to 
our lack of information concerning the three 
dimensions of the tumor itself—width, breadth, 
and thickness. If we could operate on all indi- 
viduals with this disease and do serial sections 
and study them, and then put them together 
again and treat them, that would be fine. An- 
other thing we don’t know is what the future 
holds for the individual with this lesion. 

Because of this lack of information as to vol- 
ume and time, we have to take certain chances 
with the individual and her health or her re- 
productive capacity. Almost anyone who has 
published a report on a series of patients who 
have actually been treated by some modality 
(conservative or radical) for carcinoma in situ, 
has had results that are usually good. The odds 
are good, but it is the amount of the wager that 
is important. 

A young individual who comes in for a pre- 
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marital examination, in whom a routine smear 
and biopsy shows preinvasive carcinoma, is en- 
tirely different from the rarer instance of a 
patient in postmenopausal years in whom pre- 
invasive carcinoma is found. The treatment may 
be more radical because of that. 

I do not think anyone can say that adequate 
radiation will not destroy carcinoma in situ, 
That is what I have been talking about. 

Dr. Cary M. Dovucuerty, Baton Rouge, 
Louisiana. Since so much depends upon the 
proper diagnosis, would Dr. Nolan please say a 
little bit about his method of diagnosis as be- 
tween surface growth and invasive growth? Do 
you merely accept the written pathological re- 
port, or is there more to it than that? 

Dr. Notan (Closing). The usual method of 
diagnosis, of course, is known to all of you— 
complete curettage especially of the endocervical 
canal and adequate excision of the area under 
suspicion. That area under suspicion is usually 
delineated by staining. 

The specimen has to reach the pathologist, 
and the limitations of accuracy are again im- 
posed by the technique he applies to the tissue 
you give him. Whether he does serial sections, 
block sections, or just an occasional section, is 
dependent upon him and his technique. Of 
course, what is left in is what is important to 
the patient, and this, of course, has to be re- 
evaluated by observation and further smears. 

I think as time goes on people are becoming 
more conservative about the diagnosis and are 
more content to depend on adequate curettage, 
conization, and follow-up of the patient before 
making a definitive decision as to how she should 
be treated. 
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“Functioning” ovarian tumors 


GEORGE T. SCHNEIDER, M.D. 


New Orleans, Louisiana 


WHENEVER a discussion of functioning 
ovarian tumors is undertaken, a number of 
inherent problems arise that have caused 
disagreement for many years. Foremost is 
the problem of classification. When classifi- 
cation is based on morphologic and histo- 
genetic features, function may be paradoxi- 
cally contradictory. There has usually been 
a natural assumption that tumors containing 
male elements ought to have a masculinizing 
influence and conversely that masculinizing 
tumors ought to contain male directed cells. 
This has been true for the feminizing tumors 
also. 

This study was undertaken to review our 
experience with all types of “functioning” 
tumors of the ovary and to compare this with 
experiences with a number of patients pre- 
senting functioning nonneoplastic changes in 
the ovary and one patient with testicular 
feminization. 


Material 

During a 17 year period ending in Decem- 
ber, 1958, 54 cases of “functioning” ovarian 
tumors were found among the records of 
Charity Hospital at New Orleans. This rep- 
resents an approximate incidence of 0.12 per 
cent of 45,102 gynecologic admissions. Dur- 
ing a 12 year period from the inception of 
Ochsner Foundation Hospital in 1947 
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through 1958, 10 such tumors were found 
among the records, or 0.2 per cent of 5,332 
gynecologic admissions. Of these 64 tumors 
from the two institutions, 31 were classified 
as granulosa cell, 24 as theca cell, 8 as hilus 
cell, and one as arrhenoblastoma. 

In addition, through the kindness and 
valuable assistance of Dr. William H. Stern- 
berg of the Department of Pathology of 
Tulane University, 10 cases of masculinizing 
syndrome due to nonneoplastic ovarian 
changes were obtained; 5 of these were hilus 
cell hyperplasia, 2 extensive cortical stromal 
hyperplasia (giant ovary or hyperthecosis), 
and 3 diffuse ovarian luteinization. One pa- 
tient with a syndrome of testicular femini- 
zation is also included in this study. 

Granulosa cell tumors (31 cases). This 
group, together with the theca cell tumors, 
is often classified as feminizing mesenchy- 
momas, and approximately 18 other syno- 
nyms have appeared in the literature. There 
is considerable variability, therefore, in the 
microscopic diagnosis of tumors of this group. 
For example, Busby and Anderson’ reported 
only a 59 to 74 per cent agreement in the 
microscopic diagnosis among the 5 consult- 
ants to the American Gynecological Society’s 
Tumor Registry. 

Age, race, and parity. The ages of these 
31 patients ranged from 16 to 73 years, with 
an average age of 49 years. Twenty patients 
were Negroes. Twenty-six patients had borne 
children. 

Hormonal function. Of the 19 women who 
had undergone the menopause, 12 com- 
plained of postmenopausal bleeding. There 
was no other demonstrable evidence of ab- 
normal estrogenic function in the remainder 
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of the entire group except that various de- 
grees of endometrial hyperplasia were pres- 
ent in 14 patients, including 10 of the pa- 
tients with postmenopausal bleeding. 

None of the patients had endometrial car- 
cinoma, but one had a _ leiomyosarcoma, 
which had apparently developed in a fibroid. 
Six patients had hypertension, 4 obesity, and 
one diabetes. 

Androgenic effect. Two patients had signs 
of masculinization with hirsutism and an en- 
larged clitoris. One of these, however, also 
had a hilus cell tumor in the ovary.” A third 
patient, 29 years of age, had amenorrhea for 
6 months but without masculinization. After 
removal of the tumor, menstruation was nor- 
mal. 

Symptoms. Other than the hormonal 
manifestations already described, the only 
symptoms were lower abdominal pain or 
swelling due to enlargement of the tumor in 


Fig. 1. Photomicrograph of the ovary of a patient, 
aged 68 years, showing a “mixed” granulosa cell 
tumor with areas of thecomatous elements. 
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10 patients. In 3 patients the tumor was dis. 
covered at the time of cesarean section per- 
formed at or near term. 

Treatment. Total abdominal hysterec. 
tomy with bilateral salpingo-oophorectomy 
was performed in 20 patients (59 per cent), 
Postoperative radiation was given to 15 pa- 
tients, and 4 of these had additional pelvic 
radiation by implantation of radium in the 
vaginal vault. This has been the treatment at 
Charity Hospital in recent years, especially 
in the older age group and in those whose 
tumors are considered malignant. 

Unilateral oophorectomy was performed 
on 7 patients, mainly in the younger age 
group; for 2 patients this was done at the 
time of cesarean section. Four patients with 
extensive intra-abdominal metastasis had in- 
complete removal of the tumor at laparot- 
omy. Postoperative radiation with or with- 
out intravenous administration of nitrogen 
mustard was employed in these 4 patients. 

In recent years it has been our policy, 
when a malignant ovarian tumor has been 
removed, to instill radioactive gold or phos- 
phorus intraperitoneally 5 to 7 days post- 
operatively. This is believed to be a more 
satisfactory method of irradiating superficial 
peritoneal malignant spread. Deep roentgen- 
ray therapy can then be reserved for a later 
date if necessary. 

Mortality. Survival rates in granulosa cell 
tumors have been variously reported as 63 
per cent,* 67 per cent,® and 77 per cent.’ 
Five of our 31 patients are known to have 
died from metastasis within 3 years. All 11 
patients followed 5 years or more had no 
evidence of recurrence at their last examina- 
tion. Recurrences, however, have been re- 
ported as long as 20 years after surgical re- 
moval. The remaining 15 patients followed 
for various periods of time less than 5 years 
had no evidence of recurrence at their last 
examination. The gross mortality rate in our 
series was 16.1 per cent. 

Pathology. Three tumors were 2 cm. or less 
in diameter. The largest was 40 cm. Most 
were between 6 cm. and 25 cm. in diameter. 

The extreme variability of the microscopic 
picture in granulosa cell tumors is the cause 
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Fig. 2. Sagittal section of gross specimen of the ovary of a patient, aged 45 years, 
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demonstrating a circumscribed granulosa cell tumor in the right portion, with pro- 
nounced stromal hyperplasia in the uninvolved (left) portion. 


of much disagreement in diagnosis. No great 
purpose is served in typing these tumors as 
to their variable microscopic patterns, such 
as microfollicular, cylindromatous, gyriform, 
tubular, sarcomatous, and angiomatous. 
However, for purposes of crude classification, 
this series was arbitrarily divided into three 
groups : 

1. Well-differentiated tumors, in which the 
sranulosa cells tended to form characteristic 
rosettes with Call-Exner bodies, cords, tu- 
bules, or other adenomatous patterns (9 
cases) . 

2. Moderately differentiated tumors (11 
cases) . 

3. Undifferentiated or diffuse tumors in 
which the cells formed no pattern and ap- 
peared more anaplastic (11 cases). Also in- 
cluded were the tumors that had elements of 
thecomatous change, commonly termed the 
“mixed type” (Fig. 1) and 3 tumors with 
extreme luteinization. 

The nature and significance of stromal 
hyperplasia have been discussed previously.° 
The incidence of its occurrence in association 
with granulosa, theca, and hilus cell tumors 
is high. Unfortunately, its exact incidence in 
this group of granulosa cell tumors cannot 
be stated because properly cut slides of the 
uninvolved ovary were not made in a num- 
ber of cases. However, in practically all pa- 
tients in whom proper tissue was available, 
especially in the postmenopausal group 
where its presence can easily be evaluated, 
stromal hyperplasia was present (Fig. 2). 


Comment. Experience with this group of 
granulosa cell tumors would tend to corrobo- 
rate the findings of Mackinlay.’ For the sake 
of simplicity and practicality, some con- 
sideration should be given to his recommen- 
dation that various “androgenic” tumors of 
the ovary be reclassified under the granulosa 
group. Because of the inherent ability of 
granulosa cells to differentiate in either an 
estrogenic or an androgenic direction, he 
suggested that such terms as androblastoma, 
arrhenoblastoma, and gynandroblastoma be 
discarded and that these tumors be reclassi- 
fied as masculinizing diffuse granulosa cell 
tumors with or without luteinization. 


Fig. 3. Photomicrograph of ovarian thecoma pro- 
ducing masculinization in a patient, aged 17 
years, showing pronounced luteinization of theca 
cells. 
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Theca cell tumors (24 cases). There seems 
to be general agreement that theca cell tu- 
mors of the ovary arise in a background of 
stromal hyperplasia.*» ® The ovarian theca 
cell has been the subject of much study by 
Shippel,’° and, as he emphasized, it has a 
great potential for differentiation and change 
in hormonal function. 

Considerable embryologic similarity exists 
between theca cells, theca lutein cells, and 
Leydig or hilus cells.” 12 Under certain con- 
ditions, as will be brought out in the follow- 
ing discussion, theca cells may change their 
nature entirely and become lipoid producers 
of androgen or androgen-like substances. 

Age, race, and parity. The youngest pa- 
tient was 17 years, the oldest 78 years, and 
the average 51 years. Only 2 patients were 
younger than 37 years. Fourteen patients 
were Negroes. Twenty-one had borne chil- 
dren. 

Hormonal function. Of the 13 patients 
who had undergone the menopause, 10 com- 
plained of postmenopausal bleeding. Six of 
the 7 with endometrial hyperplasia had post- 
menopausal bleeding also. Two had car- 
cinoma of the fundus, 5 hypertension, 5 
obesity, and 5 fibroids. 

Androgenic effect. Two patients, aged 17 
and 57 years, presented signs of masculiniza- 
tion, including deepening of the voice, hir- 
sutism, enlargement of the clitoris, and, in 
the younger patient, amenorrhea. Six weeks 
after unilateral oophorectomy in this patient 
menses returned, and pregnancy occurred 
shortly thereafter. 

The 17-ketosteroid determination in the 
older patient was 14.7 mg. per 24 hours. The 
patient was not treated surgically because of 
cerebral hemorrhage and subsequent death. 
Necropsy, however, was obtained. 

Symptoms. Eight of the 24 patients had 
no symptoms; 12 had hormonal symptoms; 
an additional 4 complained of abdominal 
pain or swelling, and Meigs’ syndrome de- 
veloped in one patient. 

Treatment. In the older group treatment 
consisted of total abdominal hysterectomy 
and bilateral salpingo-oophorectomy. Post- 
operative roentgenotherapy was given to only 
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Fig. 4. Photomicrograph showing characteristic 
cells in a hilus cell tumor (3.5 cm. in size), pro- 
ducing masculinization in a patient aged 39 years, 


one patient, in whom gross abdominal metas- 
tasis was present at the time of operation. 
In the few younger patients with no other 
pelvic disease, unilateral oophorectomy was 
performed. 

Mortality. The mortality rate of thecomas 
is generally low.?? Few cases of malignant 
thecoma have been reported. Only one pa- 
tient among the 24 in this series is known 
to have died of a malignant thecoma, and 
she had gross metastasis at the time of opera- 
tion. The gross mortality rate would thus be 
4.2 per cent. The other patients were all 
clinically free of malignant change or recur- 
rence at their last examination. Five have 
been followed longer than 5 years. 

Pathology. Eight tumors were 2 cm. or less 
in diameter. The largest was 20 cm. and the 
remaining tumors averaged between 4 cm. 
and 10 cm. 

The microscopic pattern varied between 
moderate fibrosis and diffuse theca hyper- 
plasia. Mixtures of theca and granulosa ele- 
ments also occurred. Occasionally, however, 
theca cells will reach their full potential of 
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differentiation with extensive luteinization, 
and an androgenic effect is produced. This 
occurred in 2 patients of this group (Fig. 3). 
The exact androgen cannot as yet be de- 
tected by a satisfactory laboratory test, but 
it is not excreted as a 17-ketosteroid. This 
helps in differentiating masculinizing lesions 
of the ovary from those of the adrenal gland, 
in which significant elevation of the 17-keto- 
steroids is almost always present. 

Since it has been postulated that thecomas 
arise in a background of stromal hyperplasia, 
it would be expected to be present in a high 
percentage of these tumors. Stromal hyper- 
plasia was found in 100 per cent of the cases 
in which satisfactory tissue sections were 
available from the involved and opposite 
ovary. One patient had bilateral thecomas. 

Hilus cell tumors (7 cases). Hilus cell 
tumors are small benign lesions. Besides the 
7 hilus cell tumors, an additional nest of 
neoplastic cells was seen in the rudimentary 
ovaries of a patient with Turner’s syndrome 
(ovarian dysgenesis). Hilus cell nodules have 
also been reported in the ovaries of children 
with the adrenogenital syndrome.** 

A complete description of the morphology 
and function of ovarian hilus cells may be 
found in Sternberg’s'* publication in 1949. 

Age, race, and parity. The youngest pa- 
tient was 26 years old, one was 39 years, and 
the remaining patients were older than 50 
years, including one of 86 years. Four of the 
7 patients were Negroes and 6 had borne 
children. 

Hormonal function. All 7 patients ex- 
hibited significant masculinization. This was 
usually their only symptom. Obesity was 
present in 2 patients, hypertension in 2 pa- 
tients, and diabetes in one patient. Endome- 
trial hyperplasia was also encountered in one 
patient. The 17-ketosteroids were slightly 
elevated in 2 patients but were normal in 
the rest. 

Pathology. These tumors (Fig. 4) aver- 
aged 1 to 3.5 cm. in diameter. Stromal hy- 
perplasia was present in all patients. 

Treatment. Unilateral oophorectomy _ is 
adequate treatment in younger patients. 
Most of the patients in this series, however, 
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had reached the menopause and underwent 
hysterectomy and bilateral salpingo-oopho- 
rectomy. 

Arrhenoblastoma (1 case). The one pa- 
tient in this series with an arrhenoblastoma 
was a 27-year-old white woman with hir- 
sutism and an enlarged clitoris. A unilateral 
Ovarian tumor was removed elsewhere in 
February, 1947. The patient subsequently 
became pregnant again and the tumor re- 
curred. After delivery in December, 1947, 
the uterus and opposite ovary were removed. 
Unfortunately, metastasis developed and the 
patient died one year later. 

The microscopic slides were recently re- 
viewed by four pathologists, who agreed that 
on the histologic pattern alone a diagnosis 
of diffuse, undifferentiated, granulosa cell 
tumor was entirely compatible. As suggested 
by Busby and Anderson,’ the history is fre- 
quently the only clue to the diagnosis. It is 
thus an arbitrary decision depending upon 
which nomenclature the pathologist uses. 
Mackinlay’ and Shippel’® both suggested 
that an arrhenoblastoma is an undifferen- 
tiated granulosa cell tumor. 

Jones and Jones* also made an interest- 
ing observation in a discussion of this prob- 
lem. They stated that more and more evi- 
dence is accumulating to indicate that the 
virilization of arrhenoblastomas is associated 
with functioning Leydig-like cells, and that 
the epithelium of the cords does not have 
an androgenic function. This view, it is 
stated, has the virtue of simplicity, for it 
means that virilization in tumors of the 
ovary is all due to the presence of function- 
ing cells of the Leydig strain. 

' Masculinizing ovarian syndrome without 
tumor. Until recent years it was not gener- 
ally appreciated that masculinizing symp- 
toms in women may be produced in the 
absence of the more frequently thought of 
entities, such as adrenal cortical tumors or 
hyperplasia, arrhenoblastomas, and hilus cell 
tumors. 

Hilus cells, theca lutein cells, and other 
derivatives of the ovarian stroma have all 
been shown to be sources of androgen. Ten 
patients were encountered who have been 
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Fig. 5. Gross appearance of ovary of a patient 
aged 54 years, with hilus cell hyperplasia causing 
masculinization. Bivalved to show interior; grossly 
yellowish in color. 
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Fig. 6. Photomicrograph of same ovary showing 
hyperplasia of hilus cells scattered throughout the 
dense stromal hyperplasia. 


grouped into three different categories to 
illustrate this phenomenon. 

1. Hilus cell hyperplasia. There were 5 
patients in this group varying in age from 
30 to 55 years. The ovaries in all patients 
were either normal in size or slightly en- 
larged (Fig. 5), and stromal hyperplasia was 
a constant feature. Microscopically, an abun- 
dance of hilus cells may be seen both in the 
hilum and scattered throughout the hyper- 
plastic stroma (Fig. 6). 

The 17-ketosteroid determinations in all 
patients were within normal limits, and the 
adrenal glands at operation were not en- 
larged to palpation. All were obese. 

If symptoms of masculinization had been 


May, 1960 
Am. J. Obst. & Gynee, 


present a significant length of time, bilateral] 
oophorectomy did not result in removal of 
all evidence of androgenic effect. Facial and 
body hirsuitism frequently regressed but clito- 
ral enlargement remained. Slight improve- 
ment in voice usually occurred. 

It should be emphasized here that a cer- 


tain amount of hirsutism in women is usually 


hereditary and follows racial characteristics, 
On the other hand, when it is accompanied 
by signs of masculinization, such as clitoral 
enlargement, voice changes, acne, and 
changes in muscle configuration, its signifi- 
cance is greatly increased and an endocrino- 
logic disturbance should be ruled out. 

2. Stromal hyperplasia, giant ovary, or 
“hyperthecosis.” Two patients in this cate- 
gory were encountered, one 40 years of age 
and one 50 years. Both were obese; one had 
diabetes and the other hypertension. This 
would point to an underlying pituitary hy- 
peractivity, not only in these patients but in 


all patients with “functioning” 
6, 16 


ovarian 
changes. 

Chorionic gonadotropin, for example, has 
been shown to cause an increase in the size 
and number of ovarian hilus cells, just as it 
does with testicular cells..7 The 17-keto- 
steroids in both patients were normal, and 
the adrenal glands were not enlarged to pal- 
pation. 

Grossly, the ovaries were bilaterally en- 
larged as much as 8 cm. in one patient, firm 
and grayish white (Fig. 7). Microscopically, 
there was fibrous thickening of the tunica 
albuginea, but no cysts or follicles were pres- 
ent. Dense stromal hyperplasia throughout 
the ovary is a characteristic feature. 

3. Diffuse luteinization. Two patients in 
this category were encountered. Both had 
hypertension and one was also obese. Both 
had borne 3 children. Gemzell and co-work- 
ers'® reported a case similar to these in 1956. 

The adrenals were normal to palpation at 
operation in both patients, and the 17-keto- 
steroids, as in the previous patients, were 
also normal. In the younger patient uni- 
lateral oophorectomy and wedge resection 
only of the opposite ovary were performed. 

Grossly, the ovaries were slightly enlarged, 
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and on cut section appeared yellowish tan. 
Microscopically, stromal hyperplasia was 
present, with foci of luteinized cells in the 
stroma. Hilus cells were present but were 
not unusual in type and number. 

It should be noted here that more than 
one of these conditions may be present in 
the ovary simultaneously; for example, in 
one of the patients with hilus cell hyper- 
plasia, diffuse luteinization and stromal hy- 
perplasia were also present. The basophilic 
cells of the anterior pituitary, as part of the 
generalized pituitary hyperactivity sug- 
gested previously, have been thought to be 
the source of this hormonal “stimulus” to 
the ovary resulting in hyperplasia of the 
various cellular elements. 

Relationship to the polycystic ovary 
(Stein-Leventhal) syndrome. It is not with- 
in the province of this paper to discuss the 
polycystic ovary syndrome, but a recent case 
encountered at Ochsner Foundation Hos- 
pital will be briefly described because it 
might demonstrate a relationship between 
this syndrome and the previously described 
luteinization syndrome. 


A 23-year-old single white woman with 
chronic rheumatoid arthritis noted gradually in- 
creasing hirsutism for 8 months with deepening 
of the voice and amenorrhea. The clitoris was 
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not enlarged. The 17-ketosteroid determination 
was normal. At operation, a unilateral, large 
single cyst completely replaced one ovary and 
the other ovary was slightly enlarged with mul- 
tiple follicle cysts. Wedge resection of this ovary 
was performed, and one week later normal 
menstruation resumed. 

On microscopic section diffuse theca luteiniza- 
tion was found throughout the ovarian stroma 
(Fig. 8). This amount of luteinization was con- 
siderably more pronounced than that which is 
occasionally seen in a small percentage of pa- 
tients with the polycystic ovary syndrome. 


Testicular feminization. Strictly speaking, 
the syndrome of testicular feminization does 
not fall into the category of functioning tu- 
mors of the ovary. However, it was thought 
that the following case of a “functioning” 
gonad (genetic testis) in an individual who 
had developed physically and hormonally as 
a female, would be of interest in a discus- 
sion of this sort. 


A 37-year-old white “female” reported to the 
Ochsner Clinic in June, 1958, because of pri- 
mary amenorrhea and an inadequate vagina. 
Her social development had been normally 
feminine. Results of the general examination 
were normal. The habitus was typically female 
and the external genitals were normal. The 
vagina was only 1.5 inches in depth and the 


Fig. 7. Gross appearance of uterus with adjacent bivalved diffusely enlarged ovaries, 
grayish white, exhibiting pronounced stromal hyperplasia and causing masculiniza- 
tion in a patient aged 50 years. 
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Fig. 8. Photomicrograph showing extensive, dif- 
fuse stromal luteinization in a patient, aged 23 
years, with a modified polycystic ovary syndrome 
causing masculinization. 


internal reproductive organs were felt to be 
absent. Small masses were palpable in the in- 
guinal canals. 

Results of all routine laboratory studies were 
within normal limits, as were the urinary 
gonadotropin and 17-ketosteroid determinations. 
A buccal smear taken in order to determine the 
genetic sex was reported as showing male con- 
figuration. 

An artificial vagina was created by use of a 
split thickness graft and the small gonads were 
removed from the inguinal canals. Convalescence 
was uneventful. 

The gonads proved to be underdeveloped 
testes with absence of spermatogenesis and hy- 
alinization of the tubules, with predominance of 
Sertoli cells. Leydig cells were present. 


The cortical element of the primitive gon- 
ad will regress if the genetic sex of the 
individual is male, and a testis will develop. 
If, however, during embryogenesis, an anti- 
testis influence comes into play, further mas- 
culinization of the embryo will be sup- 
pressed. This influence has been suggested 
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by Witschi and Segal’® to be an antitestis 
factor from the mother. 

If this occurs late enough, the upper 
Miillerian system will have been prevented 
from forming a uterus, tubes, and normal 
vagina. Normal external genitals will de- 
velop, however, in the absence of an andro- 
genic influence. 

These patients in their later growth ob- 
viously have enough estrogens to permit de- 
velopment of normal female secondary sex- 
ual characteristics. The Sertoli cells are 
probably the estrogenic source. 

Even though removal of the gonads in 
these patients will produce bothersome estro- 
gen withdrawal symptoms, it is believed ad- 
visable because of the greatly increased in- 
cidence of malignant degeneration in these 
undescended tissues. Substitution therapy 
can subsequently be provided. 

In summary, these patients are females 
physically, and sex assignment should be 
female as is the orientation of the patient. 
If the genitals are not adequate, the patients 
can be made much happier by medical and 
surgical correction. 


Summary and conclusions 

The clinical and pathologic features of 64 
“functioning” ovarian tumors have been re- 
viewed. These included 31 granulosa cell 
tumors, 24 thecomas, 8 hilus cell tumors, 
and one arrhenoblastoma. 

Of the 55 granulosa and theca cell tu- 
mors, hormonal function was clinically ab- 
sent in 25. Of the 30 “active” tumors, estro- 
genic function was present in 26, whereas 
evidence of androgenic function was found 
in 4. 

The mortality rate from malignant de- 
generation in the granulosa cell tumors was 
four times higher than in the thecoma group. 

Cortical stromal hyperplasia was a char- 
acteristic finding in the majority of these 
patients. 

Masculinization was present in all patients 
with hilus cell tumors and in the one with 
arrhenoblastoma. The similarity between the 
latter and some undifferentiated granulosa 
cell tumors is discussed. 


928 Vo 
Nu 
; 
1 
é 
( 
( 
€ 
‘ 


of 64 
n re- 

cell 
mors, 


1 tu- 
y ab- 
astro- 
ereas 
ound 


t de- 
was 
roup. 
char- 
these 


tients 

with 
n the 
\ulosa 


Masculinization in women due to an ovar- 
ian cause was frequently found to be asso- 
ciated with nonneoplastic change. Ten such 
patients are presented. 

An underlying pituitary hyperactivity is 
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suggested by certain clinical features of 


many of these patients. 


A case of feminization due to abnormal 
“testicular” function has been presented. 
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Discussion 


Dr. T. N. Evans, Ann Arbor, Michigan. Dr. 
Schneider’s discontent with current morphologic 
and histologic classifications is widely shared. 
The inadequacies of such classifications are best 
attested by the discrepancies in microscopic 
diagnosis of the same tumor by different, com- 
petent pathologists. Paradoxically, functioning 
ovarian tumors of varied cell types have been 
labeled as feminizing, even though removed from 
a patient with obvious virilism. Some have 
sought refuge from such frustration by the ap- 
plication of the label of gynandroblastoma to 
Virtually all functioning ovarian tumors of varied 
cell types, with both male and female directed 
elements. 

Complex ovarian tumors with varied cell types 
are really not surprising, in view of the similar 
embryologic background of ovary, testes, and 
adrenal and the differentiating propensity of 
gonadal mesenchyme. Greater simplicity in classi- 
fication may not be the answer, since these are 
very complex tumors. Classifying all ovarian 
functioning tumors under the granulosa group 
ignores some significant differences in these tu- 
mors in morphology, endocrinology, and clinical 
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effects. More evidence is desirable before con- 
cluding that granulosa cells are bipotential. 

Dr. Schneider’s suggestion that granulosa cell 
tumors be typed or classified according to their 
degree of differentiation rather than their micro- 
scopic patterns seems practical and desirable. 

Of great interest is the considerable number 
of patients presented with masculinization in 
association with hilus cell tumors or hyperplasia. 
The hilus cell has been subjected to close scrutiny 
in recent years and presents several intriguing 
possibilities. 

‘Two colleagues, Dr. John R. Gosling and Dr. 
Murray R. Abel, have found hilus cells in nearly 
all of over 200 ovaries representing all age 
groups. These hilus cells are comparable to the 
interstitial or Leydig cells in the testis. Some 
clusters of hilus cells also may present similari- 
ties to adrenal cells or adrenal rests of Marchand. 
The latter, however, are well encapsulated in 
contrast to the more loosely arranged hilus cells. 

Hilus cells undergo changes and are more 
readily identifiable during and after the meno- 
pause. They become more rounded, larger, and 
greater in number with larger nests and occa- 
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sionally contain a brown or lipochrome pigment. 
The crystalloid bodies of Reinke may also be 
identified. 

In view of the absence of greater cytologic 
variation, the presence of these cells in normal 
ovaries, and their normal pattern of growth in 
nests, what are the criteria for establishing the 
existence of hilus cell hyperplasia or neoplasia? 
If the size of hilus cell clusters and number of 
cells provide the proper criteria, where should 
the line be drawn? 

The extent to which the hilus cell can produce 
virilization is not entirely clear. The vacuolation 
and lipid content of the hilus cell, as well as 
the masculinization associated with large clusters 
of these cells, suggest androgenic steroid produc- 
tion. Langley regards the hilus cell tumor as 
a variant of an arrhenoblastoma. However, the 
variable structure of the arrhenoblastoma is in 
sharp contrast to the uniform, single cell type of 
the hilus cell tumors. 

The importance of dysfunction of the hilus 
cells will be clarified when more precise patho- 
logic criteria are established by such studies as 
that by Drs. Abel and Gosling relating to their 
normal incidence and distribution. More endo- 
crine studies must be performed in patients with 
hilus cell adenoma and hyperplasia to confirm 
the origin and nature of the androgen produced. 
Further work should be directed toward deter- 
mination of the extent, if any, to which change 
in the number or distribution of the hilus cells 
are secondary to follicular hyperplasia or poly- 
cystic ovarian disease, hyperfunction of the 
adrenal cortex, and other disorders affecting the 
functional elements of the ovary. Observations 
relating to the effects of gonadotropin on func- 
tioning changes in the ovary may prove sig- 
nificant. More knowledge about the nature of 
the gonadotropins in these patients may identify 
the cause of some of these disorders. 

Arrhenoblastomas also may include Leydig 
type cells and their source of androgen may be 
similar. There are similarities between the andro- 
gen produced by the arrhenoblastoma and hilus 
cells and that produced in the Stein-Leventhal 
ovary in that none of these sources produces 
assayable androgens. There is a distinct differ- 
ence in clinical effect in that hirsutism is usually 
the only manifestation of masculinization present 
in association with the Stein-Leventhal syndrome 
and even this may be absent. With the enlarged 
Stein-Leventhal ovaries with thickened tunica 
and many follicular cysts, there is hyperplasia 
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and luteinization of the theca interna cells. Also, 
the hyperplasia of the granulosa layer is often 
ignored. The ovarian stroma resembles the dif. 
fuse luteinization of thecosis ovarii and even 
approximates that found -in adrenogenitalism, 
While normal granulosa and theca cells probably 
are not the source of androgens, the luteinized 
theca cells may well be. 

Many of these tumors are not diagnosed pre- 
operatively, especially when the effects on sec- 
ondary sex characteristics are slight. It is of in- 
terest to note that also in Dr. Schneider’s series, 
several of these functioning tumors were found 
in serendipity. Whereas functioning ovarian tu- 
mors may produce striking effects before puberty 
and postmenopausally, during the normal repro- 
ductive span the clinical effects may be minimal 
with nothing other than mild menstrual aberra- 
tions. 

One of the most useful means of arriving at 
a preoperative diagnosis has been utilization of 
endocrine assays. These have been particularly 
useful in distinguishing masculinizing effects sec- 
ondary to adrenal cortical hyperfunction from 
those secondary to ovarian disease. With adrenal 
cortical hyperplasia or neoplasia, the 17-keto- 
steroid excretion rate is usually elevated and 
markedly so, particularly in the case of tumor. 
With arrhenoblastoma, polycystic ovarian dis- 
ease, or the Stein-Leventhal syndrome, as well 
as in hilus cell tumors, the 17-ketosteroid excre- 
tion rate is at a normal or at best slightly ele- 
vated level. However, adrenal cell tumors of the 
ovary present an endocrine picture comparable 
to hyperfunction of the adrenal cortex. 

Lack of a practical method of assaying andro- 
gen of ovarian origin constitutes a significant 
missing link in our diagnostic armamentarium. 
Laboratory quantitation of the substance causing 
masculine changes has not been carried out in 
patients with theca cell hyperplasia and the 
Stein-Leventhal syndrome, hilus cell adenoma or 
hyperplasia, or arrhenoblastoma. However, ab- 
sence of more suitable assay methods is not al- 
ways a handicap. Absence of increased 17-keto- 
steroid excretion in a patient with virilism draws 
attention to the ovary as the probable source of 
androgen. 

Correlation of both clinical effects and endo- 
crine assays are most helpful in arriving at am 
accurate preoperative diagnosis. When multiple 
cell types make up the complex of a single func 
tioning tumor, the origin of clinical effects cam 
be attributed to specific tissue only on the basis 
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of clinical manifestations commonly related to 
tumors of one cell type. Usually, when a func- 
tioning tumor consists of separate or varied 
cellular changes independently associated with 
opposite clinical effects, the clinical manifesta- 
tions are usually ones of masculinization. This is 
comparable to the predominance of masculiniza- 
tion in the female pseudohermaphrodite with 
hyperfunction of the adrenal cortex resulting in 
an increase in both 17-ketosteroids and estrogen. 

Confusion in classification of such tumors will 
remain as long as the importance of correlating 
the clinical picture with related laboratory data 
is ignored. Dr. Schneider’s report seems to re- 
emphasize the importance of evaluating func- 
tioning tumors on the basis of the composite 
picture made up of the embryology, histology, 
endocrinology, and symptomatology. It seems 
probable that this total view will yield the best 
identification and classification to serve as a 
guide to further study, better understanding, and 
improved management of functioning ovarian 
tumors. 

Dr. SCHNEWER (Closing). This problem of 
hilus cells is still in its infancy. Perhaps at Tulane 
there has been more interest in this subject be- 
cause Dr. Sternberg of the Department of Pathol- 
ogy has been studing these cells for about 12 
years. In 1949 he published a monograph which 
I would recommend to anyone who is interested 
in this subject. 

As with any syndrome or disease entity, the 
more one looks for it, the more one will find it. 
I am sure the diagnosis would have been missed 
in some of these masculinized or partially mascu- 
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linized patients if they had not been operated 
upon. Frequently, a pathologist who is not look- 
ing for hyperactivity or small tumors in the ovary 
will miss these lesions, because the ovaries are 
sometimes normal in size. These lesions will also 
be missed unless proper sections are cut through 
the entire sagittal plane of the ovary, including 
the hilus. 

Dr. Evans is developing in his laboratory a 
test which I hope will be successful for detecting 
abnormal luteinizing hormones. At present there 
are no adequate laboratory tests to study these 
various hormonal changes. For example, the last 
patient with the so-called polycystic ovary syn- 
drome had considerable ovarian luteinization, 
much more than is occasionally seen in this 
syndrome. 

If it had been possible to detect an abnormal 
luteinizing hormone in this patient, it might have 
helped to establish a relationship between this 
syndrome and the ones we see in older in- 
dividuals. 

Anyone who has the opportunity to teach 
gynecology to medical students might agree with 
our desire to clarify this problem. For example, 
when the average student is asked to name the 
functioning tumors of the ovary he will answer, 
“granulosa and theca cell tumors which are 
feminizing, and arrhenoblastomas, which are 
> It is not as simple as that. As 
you have seen, some of the “feminizing” tumors 
produced masculinization. Moreover, mascu- 


masculinizing.’ 


linizing syndromes in our patients were associ- 
ated with hilus cell tumors and nonneoplastic 
changes in the stroma. 
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Problems associated with determining 


the etiology of cerebral palsy 


G. C. NABORS, M.D. 
Dallas, Texas 


It 1s agreed that the twofold objective of 
every obstetrician is to deliver a normal, 
healthy baby to be sent home with its nor- 
mal, healthy mother. Since the obstetrician 
rarely gives pediatric care, it is only natural 
that he would not know in many cases when 
the second part of his objective is not 
achieved. The all too common attitude is 
that if he gets the baby to the nursery pink 
and breathing he has fulfilled this duty. De- 
spite the pleas of Eastman’ and others to get 
obstetricians interested in the field of cere- 
bral palsy, much apathy still exists among 
obstetricians. 

It has been estimated that the incidence 
of cerebral palsy is approximately one in 200 
births.* This is 10 times the incidence of rup- 
ture of the uterus and yet every obstetrician 
is greatly concerned about this complication. 
The incidence of cerebral palsy is 4 times 
that of eclampsia and obstetricians have gone 
to great lengths to prevent eclampsia. The 
incidence of placenta previa is not any 
greater than that of cerebral palsy, and ob- 
stetricians have exhaustively studied this 
problem and rigidly taught the younger doc- 
tors proper management. 

In St. Louis in 1954, as guest speaker of 


From the Cerebral Palsy Treatment 
Center, Dallas Society for Crippled 
Children, and the Departments of 
Obstetrics and Gynecology of Parkland 
Memorial Hospital and the University of 
Texas Southwestern Medical School. 


Presented at the Twenty-seventh Annual 
Meeting of the Central Association of 


Obstetricians and Gynecologists, Chicago, 


Illinois, Sept. 24-26, 1959. 


the Central Association of Obstetricians and 
Gynecologists, Eastman’ reported findings in 
96 cases of cerebral palsy. He showed the 
need for more data from the obstetrical rec- 
ords and the necessity of pooling such data 
in order to study the problem adequately. 
In the 5 years since his address, the obstet- 
rical data coming from the charts of the hos- 
pitals in Dallas have not greatly improved. 
As a result, we are still failing to cooperate 
with those who treat cerebral palsy. 

Since it has been pointed out that less 
than 5 per cent of the cases of cerebral palsy 
are due to traumatic obstetrics,” a great deal 
of the pain of facing this problem should 
now be removed. That is not to say that the 
other 95 per cent of the cases are unavoid- 
able obstetrically and, consequently, that 
these are not really obstetrical problems. The 
etiological factors may prove to be largely 
preventable. When we as obstetricians do 
learn more about the etiology of cerebral 
palsy, it is possible that we will alter our 
methods and so more nearly fulfill our ob- 
jective of sending home not only a normal 
mother but also a normal baby. 


Material 


Since November, 1955, 365 cases of cere- 
bral palsy at the cerebral Palsy Treatment 
Center of Dallas have been evaluated and 
data kept on a punch card system. These 
evaluations were made by very competent 
orthopedists, pediatricians, neurologists, neu- 
rosurgeons, and psychiatrists, but without 
the benefit of a trained obstetrician. 
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Etiological factors 


The general classes of cerebral palsy with 
the etiological factors as assumed by this 
staff are listed in ‘Table I. In general these 
data are in agreement with the findings of 
other clinics. The majority of the cases are 
listed under such terms as “prematurity,” 
“anoxia,” “vascular,” “developmental,” and 
“trauma” to say nothing of the 74 cases of 
undetermined etiology. It is not unreason- 
able to assume that the carefully observant 
obstetrician might be able to determine more 
specific factors in many of these groups. 

All cases are listed in Table II according 
to what are generally understood as the etio- 
logical mechanisms in the development of 
cerebral palsy. This table is used to empha- 
size the large number of cases which it would 
be desirable to be able to classify according 
to a more specific etiology. Regardless of the 
classification, it can be seen that the vast 
majority of cases are assigned to factors ef- 
fective when the mother is in the hands of 
the obstetrician. It is, of course, obvious that 
the obstetrician does not always know how 
to avoid these causative factors. 
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The apparent lack of specificity in these 
data is not entirely due to the inability of 
the specialists in other fields to evaluate a 
given case. Clinical notes in regard to im- 
portant happenings during pregnancy, labor, 
and delivery are notoriously scanty on most 
hospital records. 

Another problem in studying the etiology 
of cerebral palsy is, however, the erroneous 
interpretation of what data are available. As 
mentioned before, the medical staff of our 
cerebral palsy clinic includes pediatricians, 
orthopedists, neurologists, neurosurgeons, psy- 
chiatrists, ophthalmologists, otolaryngolo- 
gists, and dentists. These specialists are no 
better prepared to evaluate obstetrical data 
than obstetricians are to interpret the elec- 
troencephalograms of the neurologist or the 
degrees of spasticity and rigidity so easily 
evaluated by the orthopedist. 


Results of review of 27 special cases 

To illustrate the latter point, I have studied 
27 of the above cases of cerebral palsy in 
patients who were born at Parkland Memo- 
rial Hospital in Dallas. These were all char- 


Table I. Etiological incidence and classification of 365 cases of cerebral palsy 


Miscellaneous 
(ataxia, tremor, 
Spastics Athetoids Rigidities unclassified ) 
Prematurity 43 (19%) 9 (10%) 3 ( 8%) 0 
Anoxia 24 (10%) 24 (26%) 12 (31%) 1 
Rh incompatibility 0 20 (21%) 0 0 
Kernicterus 0 12 (13%) 0 0 
Vascular 14 ( 6%) 1 ( 1%) 3 ( 7%) 0 
Developmental 32 (14%) 4 ( 4%) 11 (28%) 3 
Unknown etiology 51 (23%) 15 (16%) 4 (10%) 4 
Birth trauma 17 ( 8%) 3 ( 3%) 0 0 
Precipitate labor 11 ( 5%) 2 ( 2%) 3 (7%) 0 
Dystocia 4 ( 2%) 0 0 1 
Sedation 2 0 0 0 
Toxemia 1 0 0 0 
Postnatal infection 8 ( 4%) 1 ( 1%) 2 ( 5%) 1 
Induction of labor 4 ( 2%) 0 0 0 
Cesarean section 1 0 0 0 
Postnatal trauma 4 ( 2%) 0 0 0 
Breech 3 ( 1%) 1 ( 1%) 0 0 
Abruptio placentae 1 1 ( 1%) 1 ( 3%) 0 
ABO incompatibility 1 0 0 0 
Placenta previa 0 1 ( 1%) 0 0 
__ Sickle cell crises 0 1 (1%) 0 0 
Total 222 94 39 10 
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Table II. General etiological classification of 
all cases 


I. Anoxia 

Nonspecific 61 
Breech 4 
Abruptio placentae 3 
Sedation 2 
Placenta previa 1 
Total 71 

II. Trauma and vascular 
Prematurity 55 
Trauma 20 
Vascular 18 
Precipitate labor 16 
Dystocia 5 
Induction of labor 4 
Postnatal trauma 4 
Toxemia 1 
Cesarean section 1 
Total 124 
III. Developmental 50 
IV. Unknown etiology—inadequate data 74 

V. Specific 

Rh incompatibility 20 
Kernicterus 12 
Postnatal infection 12 
ABO incompatibility | 
Sickle cell crises 1 
Total 46 


ity patients who had been attended by the 
resident staff and medical students. A staff 
of this sort is likely to keep detailed notes 
with regard to the events of pregnancy and 
delivery. In spite of this, the staff at the cere- 
bral palsy clinic was unable in 7 of the 27 
cases, after review of the records, to cite an 
etiological factor. On going through these 7 
hospital records with the training of an ob- 
stetrician we found the information listed in 
Table III. 

In several other cases the most obvious 
etiological factor from the viewpoint of the 
obstetrician was overlooked in favor of some- 
thing less likely. For example, in one case the 
etiology was considered developmental, ap- 
parently based on the fact that the child had 
polydactylism. In this case, the fact had not 
been considered significant that the mother 
had a know contracted pelvis which neces- 
sitated a midforceps rotation with delivery 


birth. In addition, the medical student in. 


of a child that was markedly cyanotic at * 
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cluded in his notes that there was a 4 cm, 
infarct in the placenta. 

Some of the etiological data of the Cere. 
bral Palsy Center records were incomplete 
inasmuch as the record showed only such 
things as “anoxia” without stating specific 
possibilities for the cause of the anoxia. In 
other cases only the term “vascular” was 
listed. Table IV lists cases in which “anoxia” 
was claimed as the cause and in which the 
causative factors were determined from care- 
ful obstetrical scrutinization of the record, 
In one case in which the cause was named 
as “vascular” a cesarean section was per- 
formed because of placenta previa. The baby 
was apneic at birth for 10 minutes and when 
taken to the nursery was described as rigid 
and convulsing, with a bulging fontanel. 
Subdural taps were grossly bloody. These 
cases are used to illustrate what the obstetri- 
cian may offer the staff of a cerebral palsy 
clinic in the way of helping to establish the 
etiology. 


Incidence in different Dallas hospitals 

It was of some interest to note the inci- 
dence of cerebral palsy in the various hos- 
pitals of Dallas. The majority of deliveries 
occurred in 4 hospitals. One hospital is the 
charity hospital staffed by the medical 
school. Another hospital is private and 
staffed largely by the specialists of this city. 
The other two private hospitals are staffed 


Table III. Obstetrical data pertinent in 7 
cases classified as being of unknown etiology 


No. Obstetrical data 

1 Definite erythroblastosis; cyanotic on the 
tenth day; received multiple transfu- 
sions 

2 Contracted inlet as evidenced by x-ray 


measurements and this para v had pre- 
viously produced a child with cerebral 


palsy 
3 Rapid fulminating precipitate labor 
4 Positive Coombs test; a precipitate labor; 


a markedly contracted inlet; baby re 
quired considerable resuscitation 
Precipitate labor 
Toxemia 
Undetermined 


SOO 


x-ray 
1 pre- 
rebral 


labor; 
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largely by general practitioners who handle 
obstetrics with consultations from specialists. 
Besides the usual differences between private 
hospitals and charity hospitals, there was a 
marked difference between these hospitals in 
the amounts of sedation used during labor. 
At the time covered by the study, the char- 
ity hospital had no coverage by anesthetists 
and it was rare for a general anesthetic to be 
administered. Therefore, the anesthesia used 
was almost entirely pudendal block and sad- 
dle block. By the standards of most private 
hospitals the amount of analgesia used in this 
hospital would be considered minimal. In the 
3 private hospitals anesthetists are available 
for all deliveries, and the vast majority of 
patients receive an inhalation anesthetic. The 
amount of sedation used in general is un- 
doubtedly equivalent to that used in the 
average general hospital throughout the 
country. Despite differences in anesthetic 
and other obstetrical practices, there were 
no significant differences in the incidence of 
cerebral palsy in these four hospitals. Nat- 
urally, all cerebral palsy victims born in 
Dallas hospitals do not get to our treatment 
center. These hospital data, however, cover 
the period from 1940 to 1958 and this dura- 
tion of time should partially compensate for 
the transient nature of our population. 

An analysis of the relative incidence of 
cerebral palsy in the four major Dallas hos- 
pitals would suggest that the amount of seda- 
tion and the technical skills of the attendant 


Table ITV. Anoxia resulting from specific 
conditions 


No. Condition 


1 Maternal mitral stenosis sufficient to re- 
quire digitalis and on whom a com- 
missurotomy was attempted in mid- 
pregnancy. 

2 The mother had what the obstetrician 
termed complete abruptio placentae 
near the end of labor. Resuscitation 
for the baby was required for 1 hour 
and 20 minutes. 

3 The mother was a 38-year-old hyperten- 
sive woman who had a transverse pres- 
entation that resulted in cesarean sec- 
tion and a 30 minute resuscitation of 
the baby. 
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Table V. Multiple possible etiological factors 


in 27 cases 


Causes No. of cases 


Prematurity 

Precipitate labor 
Toxemia 

Abruptio placentae 
Contracted pelvis 
Cesarean section 
Erythroblastosis 
Developmental anomalies 
Midforceps 

Mitral stenosis 
Prolapsed cord 
Compound presentation 
Breech 

Placenta previa 
Postnatal infections 


CO RD OO OO OO OO OO 


may not be factors in the development of 
cerebral palsy. It was pleasing to note that 
these data further suggest that Dallas ob- 
stetricians have learned to use sedation safely 
since only 2 cases of the entire series were 
thought attributable to this error. 

Multiplicity of factors. The various fac- 
tors which are thought to produce cerebral 
palsy are often multiple in a given case. 
Table V lists the presumptive etiological fac- 
tors present in the 27 patients studied from 
the detailed records of Parkland Hospital. 
There was only one case in this group of 
patients in which at least one of the factors 
in Table V was not present, and no other 
charted data that could be related to the 
development of cerebral palsy. 

Obstetrical records. Although this small 
series of cases is far from being statistically 
significant, it certainly indicates a trend sug- 
gesting that if obstetricians kept more ac- 
curate obstetrical records and if they would 
give some time and cooperation to the medi- 
cal staff of the cerebral palsy clinics, etio- 
logical factors could be more accurately de- 
termined. According to the American Acad- 
emy of Cerebral Palsy their best data show 
that 30 per cent of the cases of cerebral 
palsy have no known cause. 

We do not wish to belabor the point of 
brevity in hospital records. Our experience 
indicates that we might benefit by changing 
the subject matter of our records, even 
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though they remained brief. For example, 
nearly every record will mention whether or 
not the placenta was delivered by the method 
of Duncan or of Shultz, but may omit the 
important fact that the Schultz placenta 
showed a retroplacental clot, volume of 
which was estimated to be 300 c.c. Nearly 
every labor record carries a blank for re- 
cording the patient’s age at the menarche, 
but the same record may not carry such in- 
formation as the total duration of labor. 


Conclusions 


1. Obstetricians are considerably behind 
in interest in cerebral palsy and this must be 
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corrected if we are to make progress in pre- 
venting this disease. 

2. Obstetricians do not record some data 
that would be of importance in determining 
the etiology of cerebral palsy. 

3. Medical staffs of cerebral palsy clinics 
as a general rule are not trained to evaluate 
completely the available obstetrical data. 

4. Sedation and obstetric skill seem to 
have less importance in cerebral palsy than 
was previously thought. 

5. Cooperation of obstetricians with their 
local cerebral palsy centers will help in estab- 
lishing the cause of this disease and this may 
in turn help us to prevent it. 
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Discussion 


Dr. F. MEncert, Chicago, Illinois. 
In 1938 Frederick Schreiber, a neurologist with 
a large number of cerebral palsy patients, startled 
obstetricians by suggesting that cerebral asphyxia 
at birth may cause permanent degenerative 
changes in the brain. A few years later Windle 
demonstrated the devastating effects of cerebral 
hypoxia in one of each pair of guinea pig litter 
mates. At term the abdomen of the pregnant 
guinea pig was opened under local anesthesia 
with the animal immersed in a bath of warm 
normal saline. All blood supply to one horn of 
the uterus was clamped during a measured period 
of time. The other horn served as a control. 
Then the injured fetus and the uninjured fetus 
in the control horn were removed and the in- 
jured fetus resuscitated. 

Anyone who has seen the remarkable motion 
picture comparing the performance of the injured 
and the uninjured litter mates will never forget 
the lesson it teaches. 

I was so much impressed by this demonstra- 
tion that, when I became chief of an obstetric 
division in Dallas, the use of inhalation anesthesia 
was virtually abandoned and analgesia during 
labor reduced to a minimum. Pudendal block, 


Levine, S. Z., editor: Advances in Pediatrics, 
ed. 2, Chicago, 1955, Year Book Publishers, 
Inc., p. 209. 


caudal, and spinal became the anesthetics of 
choice. 


It seems to me to be a most forward step that 
Dr. Nabors has so actively allied himself with the 
Cerebral Palsy Center in Dallas. He is now in a 
position to provide the liaison so desperately 
needed between the hospital and the Center if 
real progress is to be made in combating this 
disease. 

There is little doubt that cerebral palsy com- 
monly has its origins at the critical time of birth. 
There is much doubt that it is the fault of the 
obstetrician. We are greatly in need of clear-cut 
demonstrations of cause and effect in order to 
know what we must avoid. Such demonstrations 
obviously cannot be arranged in the human. On 
the other hand, close cooperation between cere- 
bral palsy centers and obstetricians will enable 
us to study those misfortunes which do occur. 

In Dr. Nabors’ series, in 23 per cent no cause 
could be found. As obstetricians we must be 
constantly aware of all possible etiological fac- 
tors and attempt to avoid them where possible. 

Of particular interest to me is maternal hypo- 
tension from any cause during pregnancy or from 
.spinal anesthesia during birth. This statement 
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should not be interpreted as opposition to spinal 
anesthesia in obstetrics. On the contrary, I be- 


lieve spinal anesthesia to be a good obstetric 


method when properly handled. 

I question employment of cardiac surgery dur- 
ing pregnancy except in dire emergency. At this 
point I cannot refrain from a comment about 
reports on revival of dead or dying newborn 
infants by open thoracic cardiac massage. Even 
granting that a small number of dead infants 
(probably less than 5 per cent) could be revived, 
I believe the risk of permanent cerebral damage 
is prohibitive. 

Like Dr. Nabors, I too am against sin. I wish 
he could be more specific about how to campaign 
against it during the perinatal period. Perhaps it 
is by papers like these, emphasizing the need for 
cooperation between obstetricians and cerebral 
palsy centers, that real progress will follow. 
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Dr. E. H. Countiss, New Orleans, Louisiana. 
There is an old saying, “You are through when 
you quit trying.” Dr. Nabors is certainly trying, 
and so are we in New Orleans. 

I would like Dr. Nabors to emphasize a bit 
more the subject of sedation. I know that he (as 
do I) wants to see a baby with a closed fist. If I 
have difficulty opening the fist then I am not 
worried. If I have given too much sedation then 
I do worry. 


Dr. Nazors (Closing). I would urge you to get 
actively associated with your local cerebral palsy 
clinics in order to help us find out more about 
this problem. You can see, as Dr. Countiss 
pointed out in regard to sedation, that I am 
traveling in the wrong direction. He thinks ex- 
cessive sedation is bad, and I think so, too; its 
responsibility is hard to prove. 
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In 1948 Barr and Bertram? first noticed 
a chromatin body lying adjacent to the large 
nucleolus in neurons of the female cat. This 
observation led to the discovery that this 
distinctive nuclear form was related to the 
sex of the animal. By further studies of the 
human cells of various embryonal layers, it 
became apparent that the sex can be reli- 
ably determined from the skin” ** or mucous 
membrane* ** *° and also from neutrophils 
of the peripheral blood.’ The average size 
of chromatin bodies was found to be 0.7 by 
1.2 w.1* The sex determination has been ad- 
vantageously used in diagnosing the types of 
hermaphroditism,** the developmental prob- 
lems associated with gonadal agenesis,’® ** 
and the gonadopituitary or adrenal congeni- 
tal dysfunction in gynecologic patients. Sim- 
ilarly, the determination of the sex of the 
newborn has become of great importance in 
obstetrics. Although from the point of view 
of the outcome of the pregnancy, there is no 
need for the determination of sex prior to 
delivery, the persistent efforts of the preg- 
nant patient to determine sex by supersti- 
tious means, as well as professional efforts 
of the obstetrician and endocrinologist to de- 
termine the sex by means of hormonal excre- 
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Prenatal determination of the sex of the baby 


tion or from amniotic fluid cells,*» ® % 1° 16 20 
indicate that the studies in this field should 
not be disregarded. 

We would like to report on the results of 
sex determination of the antepartum and 
intrapartum fetus of 30 patients who had 
transabdominal amniocentesis for the pur- 
pose of introducing a catheter into the am- 
niotic cavity for studies of amniotic fluid 
pressures as reported elsewhere.”’ 


Materials and methods 


Thirty pregnant patients between 36 and 
40 gestational weeks were studied. An 18 
gauge Touhy needle was inserted transab- 
dominally? into the amniotic cavity and ap- 
proximately 2 to 10 c.c. of amniotic fluid 
was obtained. A polyethylene tube, 0.94 mm. 
external diameter and 0.8 mm. internal di- 
ameter, was inserted through the needle and 
left in the amniotic cavity for the purpose 
of measuring the uterine contractions and 
uterine activity. 

The amniotic fluid was immediately cen- 
trifuged, and the sediment was spread on a 
glass slide. The moist slides were fixed in 
alcohol-ether solution and then stained by 
Papanicolaou’s method.’’ The sex was de- 
termined by the inspection of at least 100 
cells which had clear nuclear detail. If one 
or more typical female configurations (Fig. 
1) of the chromatin mass were found, the 
fetus was called female, and absence of the 
female type of chromatin in at least 100 
cells was considered consistent with the male 
sex. All determinations of sex from the cells 
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Fig. 1. Typical female type cell. Nucleus is even 
and clear. (Original magnification 1,800.) 


of amniotic fluid were performed and re- 
ported to the delivery room as soon as the 
slides were read prior to or shortly after the 
delivery without knowledge of the sex of 
the baby. In addition to the prediction, a 
retrospective analysis of the smears with re- 
gard to the incidence of female cells in the 
female babies, the incidence of false-positive 
or so-called “similar” cells in male babies, 
and the acidophilic-basophilic index among 
the female and male babies was carried out. 


Results 


Of 30 samples of amniotic fluid, the sex 
determination was correctly predicted in 28 
cases (Table I). In one case of hydramnios 
with a macerated anencephalic fetus, no de- 
termination of the sex could be made be- 
Cause the specimen contained numbers of 
cytolized cells. In one other case a positive 
typical female chromatin pattern was identi- 
fied in one out of 100 cells and the baby 
was considered a female (Fig. 2). A male 
was born 2 days later. The oral mucous 
membrane scrapings of this baby did not 
show a suggestion of the female nuclear 
chromatin mass. No cell with a positive 
chromatin nuclear mass was found in the 
samples of the amniotic fluid of the remain- 
ing male babies, although frequently “simi- 
lar” cells were seen. In all samples of the 
amniotic fluid of female babies, cells with 
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the peripheral chromatin mass were present 
and their prevalence varied between 3 per 
cent and 9 per cent of the 100 cells counted 
in each sample. 

When the distribution of the positive 
chromatin nuclei in relation to acidophilic 
or basophilic cells was analyzed, no definite 
trend was observed (Table I). When the 
acidophilic-basophilic index was used from 
counts of 100 cells and the acidophilic and 
basophilic cells in both sexes were consid- 
ered, the female babies showed a signifi- 
cantly lower acidophilic-basophilic ratio be- 
cause of the relative increase in number of 
basophilic cells. 


Comment 


Dewhurst,° by studying the amniotic fluid 
obtained at the time of cesarean section or 
by abdominal paracentesis, determined the 
sex of the baby correctly in 31 of 40 cases. 
The remaining 9 samples of the amniotic 
fluid were considered inadequate for diag- 
nosis. Fuchs and Riis* reported on 20 pre- 
natal sex determinations from the cells of 
amniotic fluid obtained by rupture of the 
membranes for induction of labor or by 
vaginal or abdominal puncture of the uterus. 
Their determinations have been correct in 
all cases except in some in which the de- 
terminations were made during the earlier 


Fig. 2. Typical female type cell. This is basophilic 
and noncornified. (Original magnification x1,800.) 


‘he, 
20 
ild 
of 
ind 
iad 
ur- 
uid 
und 
18 | 
ab- 
uid | | 
m. 
| 
di- | 
nd 
en- 4 
na : 4 | 
in 
by 
de- | 
100 | 
ale 


940 Lin, Vasicka, and Bennett 


portion of the study. In their own estima- 
tion the wrong interpretation was due to 
their lack of experience. Sachs and associ- 
ates*® correctly predicted the sex from am- 
niotic fluid obtained through the vagina in 
35 cases. 

The above-mentioned studies indicate that 
the sex can be correctly predicted from the 
cells found in amniotic fluid in almost 100 
per cent of cases. Yet, when the prevalence 
of cells with the positive chromatin nuclear 
mass was estimated in the amniotic fluid of 
the male and female babies retrospectively, 
i.e., when the sex of the baby was already 
known, female cells were found in the am- 
niotic fluid of male babies and their fre- 
quency was estimated as between 3 and 10 
per cent*® or between 10 and 13 per cent*® 
of all cells. These reports of a relatively high 
frequency of female cells in the amniotic 
fluid of male infants and the reports of 
accurate prenatal prediction of sex in com- 
parable series of cases are not in accord. 
The differences of technique in obtaining 
and preparing the smears in these studies 
may possibly be the cause of these discrep- 
ancies. 

We have studied the amniotic fluid cells 
prior to delivery, that is, when the sex of 
the baby was unknown, as well as after de- 
livery, for a retrospective estimation of the 
incidence of those cells with female con- 
figuration among the male as well as female 
infants. 

The most important factor in the cyto- 
analysis for the prediction of sex is the cri- 
terion used for differentiation of the female 
cells. In our study, we considered the cell 
with the XX chromatin configuration one 
which contained a single chromatin mass in 
the periphery of the nucleus and which was 
attached to the nuclear membrane (Fig. 1). 
We frequently found, in the samples of the 
amniotic fluid, cells which contained chro- 
matin simulating that in the “female” cells. 
The chromatin mass in these so-called “sim- 
ilar” cells (Fig. 3) is of smaller size but is 
frequently identical in location. Even if 
“similar” cells are found which present an 
isolated peripheral nuclear mass, or some 
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other chromatin mass or numerous granules 
forming clusters attached to the inner sur- 
face of the nuclear membrane or scattered 
irregularly throughout the nucleus, these 
cells can be identified as false positive. In 
the present series these cells were noted but 
not considered diagnostically positive for the 
female sex prenatally, nor were they in- 
cluded in the estimation of the incidence of 
typical “female” cells in the amniotic fluid 
when the sex was already known. 

It is essential to count at least 100 cells 
which are clear in nuclear and cytoplasmic 
detail. The cytoplasmic staining reaction 
seems to follow also a specific pattern among 
males and females. In all specimens of am- 
niotic fluid we found a predominance of 
acidophilic cells. There was, however, a con- 
stant and significant relative increase of 
basophilic cells among females when com- 
pared to males (Table I). This interesting 
phenomenon was previously observed by 
James.® Rosa and Fanard*® believed that the 
fetal vagina is the main source of these 
basophilic cells. James’ pointed out that he 
had never observed a basophilic cell with 
a positive chromatin mass in the amniotic 
fluid with a male infant. 

These observations are of interest in the 
interpretation of the false prediction in one 
case from this series. The typical chromatin 


Fig. 3. Chromatin mass in the nuclear membrane 
but also many irregular large chromatin masses 
scattered in the nucleus. “Similar cell.” (Original 
magnification x1,800.) 
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Table I. Analysis of sex determination in 30 patients 
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No. of positive sex 


| 


Acido philic-baso philic 


chromatin per 100 index 
Acidophilic | Basophilic Acidophilic | Basophilic | Predicted 
Patient | cells cells Total cells/100 cells/100 Sex Baby’s sex 

R.H. 63578 2 1 . 72 28 F F 
J.M. 96794 6 3 9 83 17 F F 
T.B. 42170 

B.E. 1882 0 0 0 94 6 M M 
A.S. 97062 0 0 0 88 12 M M 
S.F. 99362 0 0 0 93 7 M M 
D.E. 97185 2 4 6 60 40 F F 
R.A. 4517 3 2 77 23 F F 
C.M. 96263 0 0 0 100 0 M M 
M.J. 93344 0 0 0 95 5 M M 
B.M. 91656 0 0 0 85 15 M M 
S.A. 93659 0 1 1 95 3 F M 
D.D. 92383 1 2 3 68 32 F F 
M.M. 99434 0 0 0 85 15 M M 
J.S. 30240 0 0 0 99 1 M M 
Y.C. 97746 2 3 5 68 32 F F 
D.B. 97055 1 2 3 +1 59 F F 
D.C. 94569 7 0 7 73 27 F F 
M.N. 96131 + 3 7 80 20 F F 
N.M. 100650 0 0 0 93 7 M M 
B.C. 101710 0 0 0 98 2 M M 
J.E. 63844 0 0 0 96 + M M 
W.W. 100797 2 1 3 87 13 F F 
W.C. 31327 3 3 6 68 32 F F 
L.C. 102672 0 0 0 75 25 M M 
W.M. 100258 0 0 0 91 9 M M 
W.K. 99707 0 0 0 96 + M M 
C.V. 23937 2 3 5 70 30 F F 
S.S. 31468 0 0 0 92 8 M M 
D.J. 3609 2 4 6 42 58 F F 


mass in this case was present in the baso- 
philic cell (Fig. 2) ; the acidophilic-basophilic 
index ratio was 95:5, i.e., consistent with 
male sex. The amniotic fluid was obtained 
by repeat abdominal puncture with the 
Touhy needle without a stylet. The scrap- 
ing from the buccal mucosa of the baby did 
not show any cells with the typical chro- 
matin mass. Although direct proof is lacking, 
we are inclined to believe, on the basis of 
the presented facts, that this cell was from 
the maternal tissue and was mixed with the 
amniotic fluid when the specimen was ob- 
tained. 

With regard to the technique of prepar- 
ing the smear, 2 to 3 c.c. of amniotic fluid 
is found to be enough for the study, and 
centrifuging for 5 minutes at 2,000 r.p.m. is 
sufficient. It is unnecessary to add egg al- 
bumin before centrifugation or to have slides 


coated with egg albumin or human serum 
before the sediment is spread on the slides. 
Although Giemsa staining and Feulgen 
staining are satisfactory, the Papanicolaou 
staining gave a smear with clear nuclear and 
cytoplasmic detail. Furthermore, a clear dif- 
ferentiation of the basophilic and acidophilic 
cells helps as an adjunct to the diagnosis. 
An occasional mixture of red cells or white 
cells does not disturb the reading. The speci- 
men should be fixed as soon after collection 
as possible in order to avoid autolysis of the 
cells. 

The choice of method of obtaining the 
amniotic fluid from the mother is of no 
lesser importance. The squamous epithelium 
of the vagina and that from the skin in 
abdominal paracentesis will interfere with 
accurate sex determination. In abdominal 
paracentesis the needle must be introduced 
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with a stylet. The one false determination 
in this series was possibly due to failure to 
observe this caution. In accord with Cal- 
deyro-Barcia,’ we have not encountered any 
complication during or after the procedure 
of obtaining the amniotic fluid. In one pa- 
tient the sex of the baby was predicted al- 
most one month before the delivery. The 
prediction of the sex can be made with 
minimum experience in cytology if the out- 
lined criteria are observed. 

This combined prospective and retrospec- 
tive cytoanalysis of amniotic fluid indicates 
that positive chromatin cells are sex charac- 
teristic and sex specific and do not appear 
in the amniotic fluid of healthy male babies. 
It is probable that the variation in the inci- 
dence of the sex chromatin mass present 
with the female babies and relatively high 
incidence of chromatin-positive cells with 
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male babies reported in the literature is ex. 
plained by the criteria used by each author, 
the technique of preparing the smear, and 
the mode of obtaining the amniotic fluid. 


Summary 


1. Sex prediction from cells present in 
amniotic fluid was accurately determined in 
28 of 30 cases. 

2. Failure of predicting sex determination 
occurred in 2 patients, in one of whom 
there was a macerated fetus. In the other 
we believe failure was probably due to a 
mechanical error in obtaining the specimen. 

3. The cytologic criteria and points of 
technique of the sex determination are sum- 
marized. 


We would like to express our gratitude to Dr. 
Ramon Aznar for his assistance in this work. 
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It is the second contention with which I dis- 


agree. I do not believe abdominal paracentesis 
for the purpose of prenatal sex determination is 
a justified procedure. The present study was, of 
course, not undertaken primarily for this put- 
pose. I believe the danger of infection or injury 
to the mother or baby by our sticking a large 
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needle blindly through the abdominal wall and 
uterus is real. The possibility of injury to pla- 
cental fetal or maternal blood vessels is great if 
the placenta is attached to the anterior wall of 
the uterus. 

As Dr. James E. Fitzgerald, one of my former 
obstetrics professors, says, even if this occurs only 
1 in 1,000 times, it is one too many. As he also 
pointed out, the type of person that would want 
to know the predelivery sex of her baby would 
not be a good candidate for psychological rea- 
sons. If the sex were to be different from that 
wanted, the strong disappointment felt by her or 
her husband would make it more difficult for 
her psychologically to accept her pregnancy. 

Dr. R. Catpeyro-Barcia, Montevideo, Uru- 
guay. We have performed this procedure in ap- 
proximately 500 pregnant women in whom we 
were recording the amniotic fluid pressure for 
studying uterine contractility. We took the am- 
niotic fluid and had almost the same result as 
the speaker. 

I do not want to argue whether this is a 
useful procedure or whether it is good for the 
mother to know the sex before birth, but this 
is a very accurate method for determining the 
sex of the baby before birth. 

Dr. Lin (Closing). I wish to emphasize the 
fact that we did not perform abdominal am- 
niocentesis for the purpose of determining the 
sex of the baby. As was mentioned in the paper, 
we obtained the amniotic fluid in the process of 
other study. 

We did not consider so-called “similar” cells 
as typical female chromatin cells. That does not 
necessarily mean that these are not female cells 
or that it is wrong to include these cells in the 
count. We did not consider these cells to be 
“typical” female chromatin cells because there 
are several chromatin masses in the same nucleus 
in these cells and we do not know which mass 
represents the sex chromatin. Perhaps another 
mass, rather than the one attached to the nuclear 
membrane, represents the XX chromosome, or 
possibly none of them represent female chroma- 
tin mass. However, we have never seen the 
“typical” female cells in the specimen with male 
babies. We are sure if we do see these cells, 
even one out of one hundred, that the baby will 
be a female, provided the specimen was obtained 
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without maternal cell contamination and that 


it was properly stained. 

Dr. Guard from India was able to show us in 
Atlantic City last April, with his special staining 
technique, how to stain specifically the female 
sex chromatin in almost all of the vaginal epi- 
thelial cells. He mentioned that he has never 
seen positive cells in a specimen obtained from 
a male. I would like to try his method to 
determine whether or not the same positive 
staining will be seen on the chromatin mass in 
our typical female cells. 

In the past, the incidence of female cells from 
buccal smears, as well as from skin biopsies, has 
shown that the maximum in the male and the 
minimum in the female are very close and may 
even overlap. This presents some difficulty in 
diagnosing the specimen. We think this is due 
to the fact that “similar” cells were included. 

Cytologic criteria are important, but no 
special training in cytology is necessary. Medical 
students as well as my colleagues have tried, 
and all results were identical. Since this paper 
was written, 18 more cases of sex determination 
from amniotic fluid have been carried out, and 
our results have shown 100 per cent accuracy. 
Although we know that the cells in the amniotic 
fluid come from several sources, i.e., the fetal 
vagina, the upper respiratory tract, and the oral 
mucosa, I have tried applying our criteria to 
material obtained from buccal smears, and the 
same results were obtained. 

Finally, I would like to point out that sex 
determination by chromatin-positive cells is dif- 
ferent from genetic or chromosomal sex determi- 
nation. Because of the work in England of Dr. 
Ford and of Miss Jacob’s group, we have known 
since 1956 that the diploid number of human 
somatic chromosomes is 46 instead of 48. Since 
we can now see, count, and match chromosomes, 
we know that the chromatin-negative ovarian 
dysgenesis cases give diploid number 45(xo), 
and chromatin-positive Klinefelter syndrome 
cases give diploid number 47(xxy). So chromo- 
some-wise, since one is missing, we don’t know 
whether xo was originally xx (female) or xy 
(male). This, of course, also applies to the 
xxy. We don’t know whether it was originally 
xx (female) and acquired an extra y, or 
whether it was xy and acquired another x. 
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T HIS study was begun in 1942 primarily 
because of dissatisfaction with the current 
survival rates of patients with carcinoma of 
the cervix. At that time our approximate 
5 year survival rate of patients treated by 
irradiation with clinical Stage I was 70 per 
cent; with Stage II, 30 per cent; with 
Stages III and IV, 7 and O per cent. It 
was felt that since approximately 70 per 
cent of recurrences of carcinoma of the 
cervix are central,’ surgical excision would 
eliminate such recurrences; furthermore, 
pelvic lymphadenectomy should increase 
survival over that accomplished by irradi- 
ation alone. In fact such a philosophy had 
been pioneered by Taussig.? It was further 
reasoned that, preoperatively, central irradia- 
tion would accomplish three things which 
would decrease morbidity and mortality 
and thereby increase survival. These were: 
(1) that it should reduce the possibility of 
spread of tumor by manipulation at oper- 
ation, (2) that it should reduce the possi- 
bility of recurrence of tumor growth in 
lymphatic channels which could not be 
excised, particularly those around the ureters 
and bladder, and (3) that irradiation should 
reduce infection and necrotic tissue within 
the tumor and surrounding adjacent tissue. 

It must be pointed out, too, that the 
routes of extension of carcinoma of the 


From the Department of Obstetrics and 
Gynecology, The Ohio State University. 


Presented at the Twenty-seventh Annual 
Meeting of the Central Association of 
Obstetricians and Gynecologists, 
Chicago, Illinois, Sept. 24-26, 1959. 


Carcinoma of the cervix—treatment by 


radical hysterectomy following central irradiation 


ZEPH J. R. HOLLENBECK, M.D. 


cervix within the cardinal and sacrouterine 
ligaments then up and down the intrapelvic 
lymphatic system are not indicated by points 
A and B as defined by the Manchester 
School of Irradiation, even though it is ap- 
preciated that these points are merely desig- 
nated areas in an isodose curve. This con- 
cept has been previously stated by Meigs.* 


Method 

The preirradiation and the preoperative 
investigation of the patients in this series is 
the same as it is for any type of major 
pelvic operation. Other than routine admit- 
tance work-up these patients had special 
investigation only if they presented symp- 
toms warranting these studies (i.e., cystos- 
copy and proctoscopy were not performed 
routinely). Intravenous urograms were made 
on 33.3 per cent and radiographic colon 
studies were performed on 30 per cent. In 
recent years, blood volume studies have 
been carried out on those patients with ab- 
normal hemoglobin levels and red cell 
counts. All patients were given transfusions 
before irradiation or operation if indicated. 
All patients over 60 had electrocardiograms 
and cardiologic consultation. 

The central irradiation was carried out 
with cobalt® in a stainless steel, box-type 
colpostat and a stainless steel tandum. The 
therapy was designed to deliver 5,500 r to 
Point A in a single application of the radio- 
active material. The first 14 patients were 
treated with radium in colpostat and 
tandum. This, too, was in single application 

«and delivered approximately 4,000 to 7,000 
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r to Point A. In one instance the dose was 
9,000 r. Within this group of 14 patients 
there occurred all of the vesicovaginal 
fistulas (3). These will be discussed in more 
detail later. 

Operations were performed within the 6 to 
8 weeks’ period following the central irradi- 
ation. The surgical procedure has been the 
Wertheim operation described by Bonney‘ 
with slight variations. It is similar in major 
respects to that of Meigs,° whose operation 
is a combination of Wertheim’s® and 
Taussig’s.? In this procedure the pelvic 
lymphadenectomy includes the _ ureteral 
nodes, the obturator fossa group, and the 
external and internal iliac nodes. The entire 
cardinal ligament is removed from the 
lateral pelvic wall medially, as is all of the 
parametrial tissue above the levator ani 
fascia, including the uterosacral ligaments, to 
as near their origin as possible. The major 
variation in our technique is that the perito- 
neum is not removed from the medial aspect 
of the ureter from the pelvic brim to within 
1 cm. of the lower uterine segment; thus, 
the ureter is not stripped. Every effort is 
made to conserve the ureteral blood supply. 
It is felt that these precautions are of ex- 
treme importance in the prevention of 
ureteral fistulization, especially when pre- 
operative irradiation has been carried out. 

The vaginal cuff removed measures 2 cm. 
or more. The top of the vagina is left open 
in most instances, and a Penrose drain is 
placed in the area 72 hours. The free por- 
tions of the ureters are brought inside the 
peritoneal cavity in the manner described 
by Novak,’ who feels that less damage is 
done to the ureters as a result of scarring by 
this maneuver than if the ureters are left 
in the large “dead” space beneath the peri- 
toneum. 

The bladder is catheterized ‘immediately 
after operation, and if the urine is grossly 
clear no indwelling catheter is used. The 
patient is allowed to void. If the patient re- 
quires repeated catheterization and is still 
unable to void at the end of the first 24 
hours a Foley catheter is inserted and left 
in place. If the urine is grossly bloody after 
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operation, the Foley catheter is routinely 
left in place for 8 days. When the indwelling 
catheter is removed the patient is catheter- 
ized twice daily for residual urine until less 
than 50 c.c. is obtained. This averages about 
3 days in patients who are not able to void 
within the first 24 hours. Approximately 
70 per cent of the cases do not require an 
indwelling catheter. Although these patients 
may have carried a residual for several days 
or weeks because of atony of the bladder, 
none have had adverse effects. We feel that 
this method is better than leaving an indwell- 
ing catheter in place for 2 months as ad- 
vocated by Meigs.® 

Technically, the most troublesome prob- 
lem in this procedure is hemorrhage, es- 
pecially that which occurs in the dissection 
of the obturator fossa. If meticulous care is 
used this can be avoided. It is at times 
wearisome and exasperating to attempt to 
ligate these vessels so close to the lateral 
pelvic wall; I have found that the use of 
silver clips is invaluable for this purpose. 

The most serious complication is fistula 
formation. The ureterovaginal fistula is best 
prevented by leaving the peritoneum attached 
to the ureter throughout its entire course 
in the pelvis until it enters the broad liga- 
ment. More important is the preservation 
of the arterial blood supply derived directly 
from the iliac vessels. (This is variable and 
may be from the common, external, and 
most often from the internal iliac artery.) 
If this is inadvertently destroyed every effort 
is made to preserve the ureteral branch of 
the uterine artery. This means that the 


Table I. Distribution of the positive nodes 
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uterine artery must be dissected out and 
not ligated at its origin from the hypogastric 
artery but, rather, after the ureteral artery 
branches off. Heavy irradiation contributes 
to fistulization of the bladder, it seems, but 
additional surgical trauma can be minimized 
if care is exercised in the dissection of the 
bladder from the cervix and the upper va- 
gina. Just as important is the conservation 
of the superior vesical artery. 


Material 


The group of patients included 84 treated 
primarily with central irradiation followed 
by radical hysterectomy and 20 patients 
originally treated by irradiation in whom 
the cancer recurred, thus making a total of 
104. In the group primarily treated with 
central irradiation and radical operation, 
there were 66 clinical Stage I and 18 clinical 
Stage II cases (Table I). Eighty were micro- 
scopically diagnosed as squamous cell car- 
cinoma and 4 as adenocarcinoma. Nine were 
carcinoma of the cervical stump. The age 
distribution of the group was from 20 to 65; 
6 patients were 60 years of age or older, and 
51, or 61.6 per cent, were under 45 years 
of age. (Of all previously untreated patients 
admitted to Ohio State University Hospital 
with a diagnosis of cervical carcinoma, 55.4 
per cent have been under 45 years of age.) 
Age, per se, was not considered a contra- 
indication to operation, nor was obesity, al- 
though there were no tremendously obese 
patients in this series. 

The group of 20 patients with recurrent 
carcinomas is included in this report to de- 
termine the incidence of positive nodes, op- 
erative morbidity, and mortality. All of these 
had central recurrence proved by biopsy. 
Two had bladder invasion. All of these pa- 
tients had central therapy with radium or 
radioactive cobalt over 6,000 r to Point A 
and external therapy with a tumor (mid- 
pelvic) dose of 4,000 r or more. 

Of the 66 patients with Stage I tumors, 
6, or 9 per cent, had positive nodes (Table 
I). Of the 18 with Stage II tumors, 4, or 
22 per cent, had positive nodes. In the 
group with recurrent tumors the positive 
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nodes were distributed as follows: 7 Stage I, 
2 with positive nodes; 13 Stage II, 4 with 
positive nodes, 28.5 and 30.8 per cent, re- 
spectively. 

The distribution of these cases by the 
surgical and pathologic classification of 
Meigs and Brunschwig" is given in Table 
II. The classification is as follows: 

Class O. Carcinoma in situ. Also known 
as preinvasive carcinoma, intraepithelial car- 
cinoma, microcarcinoma. 

Class A. Carcinoma strictly confined to 
cervix. 

Class Ao. No tumor found in cervix (surgi- 
cal specimen) after positive biopsy of in- 
filtrating carcinoma. 

Class B. Carcinoma extends from cervix to 
involve vagina (except lower third), corpus, 
or both by direct spread or metastasis. 

Class C. Carcinoma involves pericervical 
and/or perivaginal tissue by direct or lym- 
phatic extension (vessels or nodes). Me- 
tastases and/or direct extension into lower 
third of vagina. 

Class D. Lymph vessel and node involve- 
ment beyond pericervical and _perivaginal 
region. Includes all lymphatic vessels and/or 
nodes in true pelvis except as described in 
Class C. Metastatic to the tubes or ovaries. 

Class E. Carcinoma has penetrated serosa, 
musculature, or mucosa of bladder and/or 
colon or rectum. 

Class F. Carcinoma involves pelvic wall 
(fascia, muscle, bone, and/or sacral plexus). 

(Epidermoid or squamous cell carcinoma 
and adenocarcinoma of the cervix are classi- 
fied as the same. Carcinoma of the stump 
is considered the same as carcinoma of the 
cervix with the uterus attached. ) 

The meaning of the prefixes. PR, prelimi- 
nary radiation; R, radiation tried; had spe- 
cific treatment and failed; S, surgical failure 
and more radical operation carried out; and 
RD, both radiation and operation failed; 
subsequently more radical operation per- 
formed. 

The material given in Table II is not 
statistically analyzed because the series is 
too small, but it will be compared and 

‘combined with that of other investigators 
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Table II. Distribution of the 104 cases by 


surgical and pathologic classification 


Primary group (84) Recurrent group (20) 
Classifi- | Stage|Stage| Classifi- | Stage | Stage 
cation | I II cation I II 
PRA 13 2 RA 4 3 
PRAo 46 11 RAo 0 0 
PRB 1 0 RB 1 4 
PRC 0 RC 1 
PRD 6 4 RD 1 2 
PRE 0 0 RE 0 1 
PRF 0 0 RF 0 0 


later. There are some points of interest, 
however. There were 4 Stage I tumors with 
a pathologically negative cervix that had 
positive nodes. In Stages I and II there 
were 17 cases in which residual carcinoma 
was found microscopically in the cervix, but 
the lymph nodes were negative. In 6 cases 
in which carcinoma was demonstrated in 
the cervix it also was found in the pelvic 
lymph nodes. 

The pathologic examination of the tissue 
includes step sections of the lower uterine 
segment, including the cervix, the para- 
metrium, and all lymph nodes removed. 


Results 

In the group of patients with clinical 
Stage I cancer (Table III), one patient 
operated upon 5 years ago or more died in 
the second year of pulmonary metastasis. 
She had negative nodes. One patient oper- 
ated upon 4 years ago died in the second 
year from congestive heart failure. One pa- 
tient operated upon 3 years ago died 3 days 
postoperative from pulmonary embolus. 

In the Stage II group, operated upon 5 
years ago or more, one patient died in the 
second year. Another in this category died 
of cancer in the third year. 

In the group of patients operated upon 5 
years or more ago none died after having 
lived 3 years. This also is true of those 
operated upon 4 years or more ago. All of 
the patients operated upon 3 years ago are 
also living without disease in their fourth 
year. (The exception to this is the patient 
who died of pulmonary embolus. She was 
operated upon 3 years ago.) It would seem 
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from this that if these patients survive the 
third year postoperatively their ultimate 
prognosis is very good (Table IV). 

Two patients have died of cancer after 
3 years. One had a Stage I, and one had a 
Stage II tumor. Both had positive nodes, and 
both were pathologically and_ surgically 
classified in Group PRD. 

Of the 6 patients with Stage I tumors 
with positive nodes, 5 have lived 3 years 
or more. One was the operative death. Of 
the 4 patients with Stage II tumors with 
positive nodes one died in the third year 
and 3 have lived 5 or more years. 

The carcinomas of the cervical stump 
were classified clinically as follows: Stage I, 
7 cases, and Stage II, 2 cases. The stump 
cancers were managed the same as if the 
uterine corpus had not been previously re- 
moved. Of the 9 patients with stump car- 
cinoma 4 have lived 5 or more years; 2 have 
lived 4 years, and 3 have lived 3 years. One 
of these patients died after 5 years of a 
glioblastoma. Autopsy revealed no evidence 
of pelvic cancer. This patient had a Stage 


Table III. Survival of all patients with 


primary cases to date 


| Stage I | Stage II 
| (66) (18) 
Operated upon 5 years ago 21 14 
Living without disease 5 years 20 12 
5 year survival (absolute) 95.23% 85.71% 
Operated upon 4 years ago 9 1 
Living without disease 4 years 8 1 


88.88% 100% 


4 year survival 


Operated upon 3 years ago 22 1 
Living without disease 3 years 22 1 
3 year survival 100% 100% 


Operated upon less than 3 
years ago 14 
Living without disease 14 


Table IV. Survival of patients operated upon 
3 or more years ago—Stages I and II 


Operated upon 5 years 
or more ago 

Operated upon 4 years 
or more ago 

Operated upon 3 years 
or more ago 


32 of 35 cases 91.42% 
41 0f 45 cases 91.11% 


64 of 68 cases 94.11% 
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Table V. Urinary fistulas reported in current 
literature 


x 


Author | 
Meigs® 
Twombly?° 
Kistner and Duncan?! 
Kelso12 
Dahle? 
Currie14 
Pratt15 
Weed!é 
Hollenbeck 


II tumor, and the other patient with a 
Stage II tumor is living in her sixth year. 

In the recurrent cases one patient died in 
the first year, 4 in the second year, and 3 in 
the third year. Two are living with evi- 
dence of cancer in the second year, and 
three in the third year. Four patients are 
living without evidence of recurrence 3 
years, 2 for 4 years, and one for 5 years. 
The 3 year survival rate is only 38.8 per 
cent, or 7 of 18 patients operated on 3 or 
more years ago. (These are Wertheim pro- 
cedures only and do not include exenteration 
operations. ) 

I want to state, emphatically, that pre- 
operative irradiation with the 6 to 8 weeks’ 
interval does not make the operation more 
difficult. In fact, it is my opinion that it is 
less difficult than the Wertheim procedure 
performed without preoperative irradiation. 
In no way do I want to intimate that this 
is a simple, easy operation. It is one that 
should be performed by those trained in 
the technique as has been emphasized pre- 
viously.* ® Meigs cautions, “The occasional 
performance of operations for carcinoma of 
the cervix . . . should be condemned, and 


Table VI. Urinary fistulas complicating this series 
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anyone contemplating this operation should 
take advantage of the greater knowledge 
gained by those actively carrying out a 
sizeable series of such operations.”* 

There have been 6 urinary fistulas in this 
series of 84 primary cases, or 7.2 per cent. 
One occurred in the 20 recurrent cases. (In 
all 104 cases, fistulas occurred in 6.7 per 
cent.) The occurrence of urinary fistulas re- 
ported in the literature is summarized in 
Table V. 

Most authors noted that a vast majority 
of fistulas complicated the earlier cases in 
their series. This is generally so in the 
present group of patients, although the 
earlier patients who developed vesicovaginal 
fistulas also received larger doses of irradi- 
ation therapy. These are summarized in 
Table VI. 

One patient in the primary group seemed 
to have developed a ureterovaginal fistula 
which closed spontaneously within 2 weeks 
postoperatively. There was one small recto- 
vaginal fistula in the recurrent group which 
also closed spontaneously. 

One patient died on the third postoper- 
ative day of pulmonary embolus. There were 
no other postoperative deaths. This gives 
an operative mortality rate of approximately 
1 per cent. 


Comment 


The frequency of occurrence of positive 
nodes in the Stage I and Stage II tumors 
is extremely difficult to evaluate in the 
literature. Even more so is any attempt to 
arrive at a relationship between positive or 
negative nodes and survival. This is true 
because some authors give combined statis- 


*The patient, G. S. had a recurrent cancer. 


Patient Fistula Irradiation to Point A Clinical stage classification 
E. C. Vesicovaginal 8,500 r (Ra) I PRD 
M.H Vesicovaginal 9,100 r (Ra) II PRC 
B.S Vesicovaginal 8,600 r (Ra) II PRD 
E.M Ureterovaginal 4,500 r (Co®) I PRA. 
B. G. Ureterovaginal 5,500 r (Co®) I PRA. 
V.B. Ureterovaginal 7,000 r (Co®°) II PRA. 
G. S.* Ureterovaginal 5,600 r (Ra) II RA. 
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not recurrent cancers) 


Table VII. Incidence of node involvement according to clinical stage (these are 
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‘tics for both stages while others give the 


| Stage I Stage II Total 
| No. of Positive No. of Positive No. of Positive 
Author patients nodes patients nodes patients nodes 
Nonirradiated 
Liu and Meigs? 180 31 78 32 258 63 
Zeitz?> 95 12 35 6 130 18 
Morton?® 44 8 12 7 52 15 
Kistner and Duncan?! 31 8 
Total 319 51 125 45 475 104 (21.8%) 


Irradiated 
Morton2® 7 
Meigs and co-workers?? 3 
Schlink2! 41 
Currie!4 
Dahle?* 96 18 
Hollenbeck 66 

Total 213 26 


Totals 


Nonirradiated 319 
Irradiated 213 


51 (15.9%) 
26 (12.2%) 


215 41 (19.0%) 531 


23 4 30 5 
41 8 44 8 
133 25 
103 19 
18 4 84 10 
215 41 531 86 (16.2%) 


125 45 (36.0%) 475 104 (21.8%) 


86 (16.2%) 


incidence of positive nodes found in each 
stage but do not note the survival rates of 
the patients with node involvement. To add 
further to the confusion, other authors have 
combined in their statistics patients operated 
upon after planned irradiation, those op- 
erated upon after inadequate irradiation, 
and those operated upon for recurrence 
following irradiation.’ 15-4 

Preoperative irradiation, whether by in- 
tracavitary therapy alone, external x-ray 
alone, or a combination of both, definitely 
seems to reduce the incidence of positive 
nodes. A comparison is given in Table VII 
of the findings by those authors who have 
given these statistics and who appear to 
have intentionally given radiation therapy 
preoperatively as part of the total planned 
program and those who have not irradiated 
their patients. 

The significant facts that may be derived 
from the totals are: in the Stage I irradiated 
Cases positive nodes were found in 12.2 per 
cent; the nonirradiated cases revealed 15.9 
per cent with positive nodes; the Stage II 
irradiated cases showed 19 per cent and 


the nonirradiated, 36 per cent. There were 
16.2 per cent positive nodes in all irradiated 
cases as opposed to 21.8 per cent in the 
nonirradiated. 

In Table VIII is noted the survival of our 
patients with positive nodes. In this small 
group (which is statistically unreliable) 
there is a 20 per cent poorer survival in 
the Stage I patients with positive nodes 
than for the total and a 10 per cent poorer 
result for the Stage II. This is more signifi- 
cant when one notes the greater incidence 
of positive nodes in Stage II tumors. 

In the comparison of these results with 
Currie’s'* and Dahle’s*? (Table IX) there 
is a similar incidence of node involvement, 


Table VIII. Survival of patients with 


positive nodes according to clinical stage 


Alive 5 

years 

with 

5 year | Positive | positive 

Clinical | No. of | Survival | nodes nodes 
stage patients | No.| %|No.| %|No.| % 


Stage I 21 
Stage II 14 


20 95.2 4 19.0 3 75 
12 85.7 4 285 3 7 
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Nu 
of over-all 5 year survival and 5 year sur- preoperative, intracavitary irradiation fol- T 
vival of patients with positive nodes. Even lowed by radical operation. cl 
though these data are completely omitted The over-all 5 year survival rate is 88 
by one author and not separated according per cent; 91 per cent with negative nodes 
to stage by the other, they indicate what and 74 per cent with positive nodes. These 
generally may be expected with planned compare very favorably with Meigs’s figures a 
Table IX. Survival of patients with positive and negative nodes in combined 
clinical Stages I and II 
Absolute Alive 5 years Alive 5 years Roentgens 
5 year % with positive %o with negative | (approximately) 
No. of | survival | Positive nodes negative nodes to Point A 
Author patients (%) nodes (%) nodes (%) preoperative 
Currie" 103 87.3 18.4 73.6 81.6 90.4 3,200 r 
Dahle! 96 87.5 18.7 ” 81.3 . 8,000 r 
Hollenbeck 91.4 22.8 75.0 81.0 96.3 5,500 r F: 
Total 
Kelso!2 16.7 None (postoper- ¢ 
ative x-ray) 
Meigs® 130 73.0 24.6 34.3 75.4 85.7 None ’ 
*Statistics not available. ? 
f 
Q 
Table X. Survival according to pathologic and surgical classification (all authors 1 
reporting ) 


Nonirradiated 


A | Ao B C D a 


5 year 5 year 5 year 5 year 5 year 5 year 
No. sur- No. sur- No. sur- No. sur- No. sur- No. sur- ; 
cases | vival | cases | vival | cases | vival | cases | vival | cases | vival | cases | vival i 
Liu and Meigs? 23 19 12 12 2 2 2 1 9 3 1 0 | 
Meigs? 29 27 0 0 12 11 1 | 12 + 0 0 ' 
Total 52 46 12 12 14 13 $ 2 21 7 1 0 
Per cent of all 
cases 50.4 11.7 13.6 3 20.4 0.9 
Per cent survival 
of cases in each 
group 88.4 100 92.8 
Irradiated 
PRA PRAo | PRB PRC PRD | PRE 
5 year 5 year 5 year 5 year 5 year | ) year 
No. | sur- | No. | sur- | No. sur- No. sur- | No. sur- | No. | sur- 
cases | vival | cases | vival | cases | vival | cases | vival | cases | vival | cases | vival 


Meigs* 11 8 10 10 13 11 0 0 12 3 0 
Kistner and Dun- 
can!1 56 49 27 27 3 2 z | 12 7 0 0 
Hollenbeck i 6 20 19 1 1 1 1 8 4 1 0 
Total 74 63 S7 56 17 14 3 2 32 14 1 0 
Per cent of all 
cases 40.2 31 9.3 1.6 17.3 0.6 


Per cent survival 
of cases in each 
group 


85.1 98.2 823 43.7 | 
} 


Volume 79 
Number 5 


clinics (annual report 1958?°) 


Table XI. Results of irradiation therapy of selected group of foreign and U. S. 
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| Stage I Stage II 
No. 5 year survival No. | 5 year survival 
Clinic and doctor cases No. | % | cases | No. | % 

Prague, Hlasivec 62 44 71.0 180 89 49.0 
Copenhagen, Nielsen 576 395 68.6 370 201 54.3 
Paris, Baud 93 78 83.9 586 326 55.6 
Rotterdam, Breur 7° 56 77.8 124 73 58.9 
Stockholm, K >ttmeier 268 995 84.0 898 478 53.2 
Manchester, Paterson 84 56 66.7 719 367 51.0 
Johns Hopkins, Brack 109 78 71.6 131 56 42.7 
Charity, New Orleans, Garcia 120 98 $1.7 209 114 54.5 
Jefferson, Montgomery 38 31 81.6 53 14 26.4 
University of Pennsylvania, Payne 60 45 75.0 89 52 58.4 
Washington University, Arneson 158 129 81.6 168 84 50.0 
Seattle, Cantril 80 64 80.0 66 $7 56.1 

Total 1,720 1,299 75.6 3,593 1,891 52:5 


of a 73 per cent 5 year survival with radical 
operation alone. It seems that in cases 
where preoperative irradiation has been per- 
formed the survival of the positive node 
group is higher than it is in the group of 
patients without irradiation, or those with 
surgery followed by x-ray. 

The classification of the carcinomas of 
the cervix, along with other authors report- 
ing, according to the pathologic and surgical 
classification’? is given for future reference 
in Table X. The groups are much too small 
to be of statistical value, but they do reflect 
some points of interest. Those patients in 
whom the residual tumor was found only in 
the cervix have about the same survival 
expectancy. Those patients with no residual 
tumor, whether it was destroyed by irradi- 
ation or surgically excised as the specimen 
for biopsy, have the same survival rates. 
Those with positive lymphatic spread have 
the poorest over-all salvage, and in the ir- 
radiated patients the results are somewhat 
better than in the nonirradiated group. 

In Table XI we have listed the results 
of irradiation therapy in Stages I and II 
cervical cancer of some of the leading clinics 
of the world and those with the best results 
in the United States. 

We have taken the liberty of totaling and 
averaging these statistics. They are better 


than those of 1942 (Table XII) when this 


study was begun, but there still must be im- 
provement. 


Summary 

A series of 104 Wertheim procedures per- 
formed for International Classification Stage 
I and Stage II carcinoma of the cervix is 
presented. Of these, 20 were for recurrent 
cancer and 84 followed planned preoper- 
ative, central irradiation designed to deliver 
5,500 r to Point A. In the total group there 
occurred urinary fistulas in 6.7 per cent of 
cases. The operative mortality rate was less 
than 1 per cent. 


Table XII. Comparison of 5 year survival 
rates of patients treated by irradiation and 
planned central irradiation and Wertheim 


operation 
Stage | Stage 
I II 
Results (%) | (%) 
Results by irradiation, 1942 
(Ohio State University) 70.0 30.0 


Results by irradiation, 1942 

(World’s best; Radiumhemmet)* 71.0 50.5 
Results by irradiation, 1957 

(Worldwide) + 67.0 47.9 
Results by irradiation, 1957 

(selected centers; Table XI) + 75.6 52.3 
Results by planned central irradi- 

ation and Wertheim operation 88.8 85.7 


*Kottmeier 1938 to 1944,” 
tAnnual report.” 
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The surgical and pathologic classification 
suggested by Meigs and Brunschwig is as 
yet too new to be of much value. In future 
reports authors should use this classification 
if it is to help us in the evaluation of node 
dissection as a therapeutic procedure or a 
prognostic tool. The continued reporting 
of surgical results according to node involve- 
ment will be of value only if authors separate 
their Stage I and Stage II statistics. This 
is also true of the Meigs and Brunschwig 
classification. The reports of series of 
Wertheim operations in which the statistics 
of intentional preoperative irradiation are 
combined with “accidental” preoperative 
irradiation will continue to tell us nothing 
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of the relative merits of a combined attack 
upon cancer of the cervix. 

The absolute 5 year survival rate of this 
series of primary cases is 95.2 per cent in 
Stage I; 85.7 per cent in Stage IT; and the 
combined I and II is 91.4 per cent. The 3 
year survival of this relatively small series 
of patients seems to reflect the expected 5 
year survival. 

Positive nodes were found in the primary 
group in 9.09 per cent of Stage I and in 
22.2 per cent of Stage II. The 5 year sur. 
vival in both stages with positive nodes 
was 75 per cent. In the group with recurrent 
cancer the node involvement was 28.5 per 
cent in Stage I and 30.8 per cent in Stage II. 
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Stage 0 (carcinoma in situ) has been treated 


by total hysterectomy with a generous vaginal 
cuff. 

Stages I, II, III, and IV are treated with 
radium and cobalt®° teletherapy. The Campbell 
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applicator is used where possible for an average 
dose of 3,000 r, followed by 5,000 to 7,000 r, 
with the cobalt®® external therapy machine to 
Point A. 

In the large fungating lesions of Stages III 
and IV, we think we have accomplished better 
results if we precede the irradiation with intra- 
arterial (femoral to aorta with a polyethylene 
tube) Achromycin, then intra-arterial nitrogen 
mustard. We believe this reduces the size of the 
tumor mass and thus makes the irradiation easier 
and more effective. 

My opinions, based upon the reports in the 
literature, are much in accord with those of 
Dr. Hollenbeck: 

1. Preoperative irradiation definitely seems to 
reduce the incidence of positive nodes. 

2. In cases where preoperative irradiation has 
been done, the survival of the positive node 
group is higher than it is in the group of pa- 
tients without irradiation or those who have 
undergone operation followed by x-ray therapy. 
Stevenson, of Detroit, who reported 52 cases, 
found positive nodes in only 6 cases, or 11.5 
per cent. 

3. Certainly the absolute 5 year survival rate 
of 95.2 per cent in Stage I and 85.7 per cent of 
Stage II is very convincing. 

It takes a lot of ability and experience to 
become as skilled in radical surgery as one 
should be, before one’s conscience will allow one 
to use this as the primary treatment of choice. 
Those men who are specifically well qualified 
and trained can train others. Perhaps in time, 
there can be a more widespread use of this 
method. 

Dr. J. C. Weep, New Orleans, Louisiana. We 
in New Orleans have been in favor of the com- 
bined approach to the treatment of carcinoma 
of the cervix for many of the same reasons Dr. 
Hollenbeck has mentioned, principally because 
we have been dissatisfied with the results of 
irradiation therapy. 

Part of the difficulty with either irradiation 
or operation, I believe, is that a uniform method 
of treatment is not always carried out. Treat- 
ment in the larger centers, such as Charity 
Hospital, is excellent; but in the small communi- 
ties, I am afraid the results are not comparable. 

One of the principal problems with combined 
Operation and irradiation has been the presence 
of lymphoceles or lymphocysts, as was reported 
here last year. I would like to tell you the way 
we handle that problem in our community. 
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After the complete dissection of the peritoneum 
and the upper third of the vagina and removal 
of all the lymph nodes, we place extraperitoneally 
a polyethylene tube behind the symphysis pubis 
laterally into the obturator fossa on either side 
and connect this to a suction device. That effec- 
tively removes the dead space that Dr. Hollen- 
beck has mentioned. In addition, it will remove 
approximately 3 or 4 ounces of lymph material, 
serum, and oozing blood that would have to be 
absorbed later. We keep these tubes in place 
from 3 to 5 days, depending upon the amount 
of exudate that is removed or that accumulates 
during this period of time. It has been most 
effective in preventing infected lymphoceles 
and lymphocysts and has reduced our incidence 
of this annoying complication from about 10 
per cent to virtually 2 per cent. It creates no 
other problem. 

Dr. J. H. Pratt, Rochester, Minnesota. We 
have tried several methods in Rochester. We 
have not been able to summarize them, nor 
have we been able to organize our thinking to 
the point that we can say individually how a 
group of patients should be treated. We have 
treated a number with primary surgery. For 
several years we tried routine preoperative irra- 
diation to the cervix and external irradiation 
to the nodal areas, followed by Wertheim hys- 
terectomy. Now we see the patients and in 
general send them either for irradiation or for 
operation. Principally the surgical cases at the 
moment are Stage I tumors in patients who 
seem to be a good surgical risk. 

I have not heard any figures that equal Dr. 
Hollenbeck’s, with 95 per cent survivals in Stage 
I and 85 per cent in Stage II. Our figures run 
in the high 80’s for Stage I and in the high 70’s 
for Stage II. 

Dr. Hollenbeck made several points in dis- 
cussing surgery: The fact that the bleeding in 
the obturator fossa is probably the most trouble- 
some spot we can get into with surgery, and 
the use of silver clips is such an excellent adjunct 
in controlling that bleeding, much easier than 
trying to get a tie down deep into the fossa. 
Sometimes, when bleeding occurs, one can shove 
salt into the area and wait. Then the operator 
may move over and do the other side, and, by 
the time he returns, the vein is contracted—it 
is usually venous bleeding. Usually very little 
more needs to be done. 

I was also interested in Dr. Weed’s report on 
the use of polyethylene catheters. We have run 
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into cysts that are troublesome. We have tried 
to control the production of lymph through 
drains through the vagina and catheters. Proba- 
bly some of us will now try suction. 

Fistula formation is reported as 6.7 per cent. 
Our fistulas ran 1 to 2 per cent in the non- 
irradiated primary surgical cases, and somewhere 
around 8 to 9 per cent in the postirradiated 
cases. Interestingly enough, with central irradi- 
ation, Shrink, in Australia, has 1 to 2 per cent 
in some 400 to 500 Wertheim procedures. He 
used radium only, following it in 6 weeks or so 
with operation. He flatly remarks in his papers 
that he can’t understand the high incidence of 
fistulas in Boston, because he thinks the ureters 
are the same in Australia as they are in Boston. 

Our experience, with regard to the effect of 
radiation on positive nodes, differs greatly from 
that in both reports that have been made. We 
are working now on a report covering approx- 
imately 400 Wertheim hysterectomies, of which 
almost exactly 200 included preoperative irradi- 
ation. Our positive nodes, broken down to Stages 
I and II, are almost exactly the same. There is 
statistically no difference between the two groups. 

I would like to ask Dr. Hollenbeck whether 
he has had trouble with lymphedema in the 
patients treated by a combination of operation 
and radiation. 

Dr. J. D. Weaver, Austin, Texas. In these 
patients who have no cancer in the uterus after 
they are treated by radiation is it fair statis- 
tically to include them among the patients cured 
by operation? 

Dr. JosepH W. Ketso, Oklahoma City, Okla- 
homa. These statistics are better than mine, for 
I have 8 per cent fistulas. 

If the patient lives 3 years, she will probably 
live 5 years, and probably will live to eternity 
or get killed in an automobile accident or die 
of some other cause. 

I will agree with Dr. Hollenbeck that pre- 
operative irradiation does not make the operation 
more difficult. I believe it makes it easier, be- 
cause we find less bleeding. 

I believe Dr. Pratt is promoting the collection 
of fluid, whether it is lymph or serum, by not 
tying off the vein that is bleeding. Either I am 
missing the diagnosis or my patients do not 
have the condition. 

Dr. Georce C. Lewis, Jr., Philadelphia, 
Pennsylvania. I am an advocate of radiotherapy. 
I would like to emphasize with Dr. Hollenbeck 
that expertness, for surgeons and radiologists, is 
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required as part of the management of this 
disease. 

When one reverts to statistics for comparison, 
one must remember that the figures often rep- 
resent the work of therapists who have relatively 
little expert knowledge (and this is true par- 
ticularly of radium therapy) of the modality 
they are using. The radiation results which are 
being used as a basis of comparison really do 
not represent the optimum that might be at- 
tained. 

This raises the question as to how much 
selection in the group of cases reported occurred 
prior to irradiation, and whether any selection 
occurred after radium application. Was manage- 
ment changed at that point, before the operation 
was carried out? 

When you do compare the results of the 
expert therapist for comparable patients, you 
will probably find the results in Stage I cases 
to be about equal. Much more training and im- 
provement in radiation therapy are needed. As 
noted by Dr. Arneson, there must be an oppor- 
tunity to train men and get them more ac- 
quainted with this field between the two special- 
ties. If more is done in this respect, we will 
see as much of an improvement in radiation 
results as there has been in surgical results. 

Dr. A. F. Lasu, Chicago, Illinois. I should 
like to make only two points: 

1. In our own experience we see lymphocysts 
very rarely. We have performed close to 300 
Wertheim operations and we do not see lympho- 
cysts. We keep the vagina wide open and use 
merely iodoform packs in it. 

2. The other point is that we should select 
patients for the proper therapy, trying to decide 
in genetal between operation and_ radiation. 
Rather than trying to fit the patient to the 
therapy, the therapy should be fitted to the pa- 
tient. Women with pregnancy and carcinoma 
of the cervix are especially good candidates for 
operation, while, on the other hand, when a 
woman weighs 300 pounds the abdominal ap- 
proach may be difficult. 

Dr. J. S. Hunter, Jr., Rochester, Minnesota. 
I am neither a gynecologic surgeon nor a 
radiologist. All I wish to point out is that at 
the Mayo Clinic 6 per cent of our patients on 
whom it is planned to perform a Wertheim oper- 
ation are selected after they are on the operating 
table. When these figures are added to the rest 
of the statistics, they color them considerably. 
Dr. Hottenseck (Closing). In answer to Dr. 
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Weed, we have not been aware of troublesome 
lymphocysts. We use a large Penrose drain and 
lay it throughout the entire dead space beneath 
the peritonization. We plan to remove it in 72 
hours but when this is overlooked it falls out in 
about 4 days. 

In one instance a patient had lymphedema 
in one leg. She has been able to continue with 
her work, and the condition doesn’t seem to 
bother her too much. 

I think Dr. Pratt mentioned that in Schlink’s 
first 500 cases he had found no fistulas. It is 
reported that he gives his patients 9,000 r to 
Point A. I wonder whether his procedure is a 
real Wertheim operation or not. With no fistulas 
in that many cases, he is either very fortunate or 
there is a difference in technique. 

Concerning the inclusion in this series of 
patients with normal cervices after radiation, 
one may say that, of course, these people did 
have cancer when treatment was started. I do 
not know how one can exclude them. I also 
would like to point out that 4 patients with nor- 
mal cervices and positive nodes are still alive 
after 5 years or more. 

We have been criticized on the ground that 
only a certain few should attempt the Wertheim 
procedure. This has generally been criticized 
because, as Dr. Ralph Reis has recently put it, 
“Constant reiteration of supposed superiority of 
the surgical approach to cervical cancer in the 
United States has led too many physicians 
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astray. As a result, the inept, the inexperienced, 
and the unqualified, both in training and facili- 
ties, are attempting surgical cures of cervical 
carcinoma.” 

As we have said before, we also believe that 
only those trained should perform this operation 
—or for that matter, any operation—just as we 
believe that those who treat cancer by irradi- 
ation should be experienced and trained and 
otherwise qualified to do so. 

Although we all believe this, too great a 
number of patients come to us, in the large 
treatment centers, having had an inadequate, 
poorly designed, or poorly executed course of 
radiation therapy. A still larger percentage of 
patients appear from 1 to 5 years later with 
central recurrences, the patient having believed 
all the while that she had been given present- 
day accepted treatment for cancer of the cervix. 
These, by the way, form the largest bulk of 
the recurrent cases at University Hospital in 
Columbus. 

Some of the individuals who perform oper- 
ations for carcinoma of the cervix and should 
not be doing it are the very same individuals 
who were previously inadequately treating them 
by irradiation or referring them to colleagues of 
the same caliber. Our efforts should be directed 
toward eliminating this type of therapy, toward 
an honest effort to find a better way to cure 
more than 40 per cent of all women who de- 
velop invasive carcinoma of the cervix. 
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Hormone determinations in three cases of 


hydatidiform mole associated with a 


well-developed fetus 


W. B. GODDARD, M.D. 


Iowa City, Iowa 


HypDATIDIFORM mole associated with a 
well-developed fetus has infrequently been 
reported in the literature. Acosta-Sison’ in 
her extensive experience to 1954 reported 2 
cases of a fetus in association with hydatidi- 
form mole and one instance of a living 1,500 
gram fetus coexistent with chorionepitheli- 
oma. The mother died almost immediately 
after delivery, and the postmortem examina- 
tion revealed metastatic chorionepithelioma 
in the vagina, lungs, and brain. 

Most of the reported cases were felt to be 
double ovum twins, but Mueller and Lapp’ 
in 1950 collected from the literature 12 cases 
of extensive hydatidiform mole formation in 
single ovum pregnancies and added another. 

The evidence in favor of a single ovum 
pregnancy consisted of a single placenta, 75 
per cent of which was entirely replaced by 
vesicles, 1 mm. to 1 cm. in diameter. This 
change involved the entire thickness of the 
placenta with involvement surrounding the 
umbilical cord. Microscopic examination con- 
firmed the presence of large avascular villi. 

Bowles*® described his case of single ovum 
pregnancy as follows: “The severed umbili- 
cal cord emerged from typical hydatid mole 
tissue and there was virtually nothing present 
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in this mass which grossly resembled placental 
tissue.” Berry* reported another similar case 
in 1955. 

The infants reported by both Bowles and 
Mueller and Lapp survived. Others have also 
reported hydatidiform moles associated with 
a normal fetus in which the child survived. 

Since hydatidiform mole is associated with 
high serum chorionic gonadotrophin, it 
would be of interest to know if the hormonal 
findings are altered by the presence of a 
living fetus. 

In the previous reports of hydatidiform 
moles with fetus, the chief interest concerned 
the follow-up pregnancy tests and in only 
one report, by Logan,’ is a quantitative test 
reported. She states that quantitative Asch- 
heim-Zondek tests performed at 2 days and 
one week after evacuation of the pregnancy 
were positive at 1:1,000 dilution. It is not 
stated whether the specimen was urine or 
serum. 

Pigeand and Barthiault,® in a study of the 
urinary pregnanediol levels of 24 patients 
with uncomplicated hydatidiform mole, felt 
that the pregnanediol excretion did not help 
confirm the presence of a hydatidiform mole 
but that the persistence of pregnanediol for 
2 weeks after evacuation pointed toward 
malignancy or an ovarian cyst. 


Assay methods 
Chorionic gonadotrophin was assayed by 
‘ the rat ovarian hyperemia technique.’ Blood 


| 
| 


y0d 


Volume 79 
Number 5 


serum, 0.5 ml., was injected into the rat 
subcutaneously and results were read 16 
hours later. The titer was estimated by serial 
dilution. 

Pregnanediol and 17-ketosteroid excretions 
were performed on 24 hour urine collections. 
Urinary 17-ketosteroids were determined 
colorimetrically with m-dinitrobenzene® and 
reported as milligrams of 17-ketosteroid per 
gram of urinary creatinine. Pregnanediol 
was determined colorimetrically after acid 
hydrolysis? and reported as milligrams of 
pregnanediol per gram of urinary creatinine. 

The reporting of 17-ketosteroid and preg- 
nanediol 24 hour urinary excretions as a 
ratio to creatinine gives more consistent 
values than the reporting of total steroid 
excretion only. Creatinine excretion varied 
from 0.74 to 1.4 Gm., most of the values 
lying between 0.9 and 1.0 Gm. 

The following 3 cases are reported. 


Case 1. B. D. 57-1875. A 28-year-old white 
gravida iv, para iv, was seen at the twenty-third 
week of pregnancy with the complaint of a dark 
vaginal bleeding with a disagreeable odor. This 
bleeding had been present for 10 weeks. The 
patient stated there had been considerable 
nausea. Physical findings revealed the uterus to 


Table I. Hormone determinations in Case 1 


17-Keto- Preg- 
Chorionic steroids nanediol 
gonadotrophin| (mg. per | (mg. per 
(I.U. per ml. Gm. Gm. 
Time serum) creatinine )| creatinine) 
24 weeks* 
27.4 
27.5 
33 weeks 100-200 
Postpartum Less than 2 
Day 7+ (Neg.) 
Postpartum 
Day 8 1.8 
4, 8, 26, Less than 2 
weeks 
post- 
__ Partum 
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Table II. Hormone determinations in Case 2 


17-Keto- Preg- 


*Weeks completed since the first day of the last men- 
Strual period. 


tDay of delivery counted as day zero. 


tFirst number: lowest concentration giving positive 
test; second number: highest concentration giving negative 
test. 


Chorionic steroids | nanediol 
gonadotrophin| (mg. per | (mg. per 
(I.U. per ml. Gm. Gm. 
Time serum creatinine ) |\creatinine) 
14 weeks* 1,000-2,000¢ 19.8 27.7 
18.8 13.4 
14.1 22.4 
16.5 21.7 
Postpartum 
Day 1+ 10.9 12.3 
2 8.2 11.4 
3 10.4 11.8 
4 6.4 8.2 
5 12.0 9.5 
6 14.9 11.9 
7 20-100 11.9 10.7 
24 Less than 2 L309 2.9 
(Neg.) 
4,5, 7, 10, Less than 2 
and 31 
weeks 
post 
partum 
45 weeks Less than 2 10.7 
post 
partum 


Urinary clearance of chorionic gonadotrophin 


Day before delivery: greater than 0.01, less 
than 0.05 seconds of 
urine. 

7 days post partum: greater than 1.0, less 
than 2.4 seconds of 
urine. 

24 days post partum: just positive at 3,600 
seconds of urine. 

71 days post partum: negative at 3,600 
seconds of urine. 


*+tSee Table I for footnotes. 


be slightly larger than would be expected for 
the duration of the pregnancy. The blood pres- 
sure was 135/80 and the urinary albumin was 
negative. The laboratory data are given in Table 
I. The patient remained in the hospital for 10 
weeks because of persistent vaginal bleeding. 
The cause of the bleeding was felt to be placenta 
previa. Premature labor started in the thirty- 
third week of pregnancy and the patient was 
delivered without complication. The male infant 
was alive at birth and weighed 1,475 grams. 
Attached to the infant was an apparently 
normal placenta weighing 360 grams. Expelled 
immediately after the placenta was a mass of 
molar tissue weighing 440 grams (Figs. 1-3). 
Manual exploration of the uterine cavity was 
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negative. Pelvic examination at the time of 
delivery revealed normal-sized ovaries. Normal 
menstruation was resumed 2 months after de- 
livery. Follow-up visits were within normal 
limits, and 6 months after delivery the mother 
and child were progressing normally. 

Case 2. D. C. 57-11921. A 27-year-old white 
gravida i, para i, began vaginal bleeding in the 
eighth menstrual week, which continued until 
the time of delivery at the fourteenth week. 
The patient had severe nausea and vomiting; 
in addition, she noted marked breast enlarge- 
ment and felt that the abdomen had enlarged 
more rapidly than with the previous pregnancy. 
When examined at the fourteenth week, the 
uterus was the size of a 4 lunar-month preg- 
nancy. It was felt there were bilateral adnexal 
masses which measured 12 cm. in diameter. 
Within the last week the patient had developed 
hypertension without albuminuria. The quantita- 
tive serum Aschheim-Zondek test revealed 
chorionic gonadotrophin greater than 1,000 I.U. 
per milliliter. An x-ray examination did not 
reveal a fetal skeleton and fetal heart tones were 
not heard. Since the cervix was closed and the 
uterus was the size of a 4 months’ pregnancy, a 
hysterotomy was performed. A small normal 
fetus weighing 65 grams (sex not recorded) and 
a normal placenta of 65 grams were delivered 
first. Intimately attached to the normal placenta 
was 550 grams of molar tissue (Figs. 4-7). Both 
ovaries measured 7 cm. in diameter and con- 
tained multiple small cysts. The right ovary 
was biopsied and fluid was aspirated from the 


Fig. 1. Case 1. Placenta and hydatidiform mole. 
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Table III. Hormone determinations in Case 3 


17-Keto- | Preg- 


Chorionic steroids | nanediol 
gonadotrophin| (mg. per | (mg. per 
(1.U. per ml. Gm. | Gm. 
Time serum) creatinine ) |creatinine) 
12 weeks* 400-1,000¢ 9.2 
15 weeks 2,000 15.6 19.1 
16 weeks 1,000-2,000 17.4 23.2 
17 weeks 500-1 ,000 17.7 37.6 
18 weeks 1,000-2,000 8.2 27.0 
19 weeks 1,000-2,000 14.6 26.7 
Postpartum 
Day 3+ 6.7 5.4 
a 11.8 3.1 
14 Less than 2 
(Neg.) 
2, 4, 6, 10, Less than 2 
and 14 
weeks 
post 
partum 
18 weeks Positive (new 
post pregnancy ) 
partum 


*+tSee Table I for footnotes. 


cysts. Analysis of this fluid revealed 2,000 I.U. 
per milliliter of chorionic gonadotrophin. The 
pathological report revealed theca lutein cysts. 
The laboratory data are presented in Table II. 

The patient was followed for 10 months. The 
ovarian cysts regressed within 10 weeks. The 
pregnancy test became negative within 4 weeks, 
and normal menstruation was resumed. 

The patient became pregnant and was de- 
livered in another hospital at term by elective 
cesarean section without complications. Delivery 
occurred 20 months after the hysterotomy. 

Case 3. J. W. 57-784. A 28-year-old white 
gravida ii, para ii, was first seen at the twelfth 
week of pregnancy because of a blood-stained 
vaginal discharge. The uterus was estimated to 
be 3 fingerbreadths above the symphysis. By the 
seventeenth week of pregnancy, the uterus was 
19 cm. above the symphysis, fetal movements 
had been felt, and fetal heart tones were present. 
The vaginal spotting continued. 

In the nineteenth week of pregnancy, heavier 
bleeding occurred, labor started spontaneously, 
and a living female fetus weighing 160 grams 
was delivered. The placenta weighed 460 grams 
and contained many 1 cm. cysts throughout the 

‘ placental substance (Figs. 8 and 9). These were 


| 
a 
af } 
‘ 


ynec, 


Volume 79 
Number 5 


Fig. 2. Case 


Hormone determinations 


1. Microscopic: hydatidiform mole. 
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Fig. 3. Case 1. Microscopic: normal placenta. 
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Fig. 4. Case 2. Fetus and hydatidiform mole at the time of hysterotomy. Note the theca 
lutein cysts. 


Fig. 5. Case 2. Microscopic: hydatidiform mole. 
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Fig. 6. Case 2. Microscopic: normal placenta. 


Fig. 7. Case 2. Microscopic: wall of theca lutein cyst. 
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postpartum day and a moderate amount of - 
decidual and degenerating placental tissue was * 
removed. The pathological report revealed 
partial hydatidiform degeneration, degenerated z 
: placental remnants, and decidual reaction of the - 
endometrium. Palpable lutein cysts were not a 
present. Vaginal spotting continued for 1Y = 
weeks after the curettage. The first menstrual : 
period was scant and occurred 28 days after the . 
curettage; a second light period occurred 26 
days later. 
A pregnancy test was positive 91 days later, 
and it was felt the patient had a normal preg- 
nancy. This progressed normally with the de- 
livery of a normal, living female infant at term. 
Neither mother nor child had difficulty. Fi 
The laboratory data are presented in Table ye 
Fig. 8. Case 3. Fetus and mole, maternal surface. III. ra 
Note the multiple cysts. 
present on both the maternal and fetal surfaces venenmenee ; b 
and no normal-appearing placental tissue was Case 1 and Case 2 were felt to be double P 
present. Attached to the membranes was a red- ovum pregnancies and Case 3 was felt to be ” 
brown area of old clotted blood the consistency a single ovum pregnancy. All 3 pregnancies 0) 
of clay. A curettage was performed on the fifth were characterized clinically by vaginal st 
n 
t] 
n 
t 
st 
t 
is 
t 
t 
I 
f 
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Fig. 9. Case 3. Microscopic view. Several large avascular villi with normal vascularized villi 
between. This is typical of all the placental sections taken, confirming the gross appearance 
of single ovum pregnancy. ‘ 
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‘a the levels for simple hydatidiform moles. In 
led seg our laboratory the pregnanediol excretion of 
ated 500F hydatidiform moles alone has varied from 
F the aa. 5.0 to 16.0 mg. per gram of creatinine. 
me Pal The pregnanediol excretion of the patient 
ly, am: with theca lutein cysts (Case 2) dropped 
trual sf more slowly post partum than did the preg- t 
the Da nanediol in the other 2 cases. This suggests 
| 26 = the possibility of storage or continued pro- y 
3 duction in the enlarged ovaries. 
ae of The endocrine studies did not suggest a 
de- 50 100 200 250 300 
ail DAY OF PREGNANCY The patient in Case 3 presented a single- 
Fig. 10. Graph of the chorionic gonadotrophin ovum pregnancy, no normal placental tissue i 
‘ahd values of the three cases. Background of the nor- being seen. The entire placenta showed . 
Al ene of chorionic gonadotrophin from molar “degeneration,” but multiple deter- 
minations of the chorionic gonadotrophin, : 
17-ketosteroid excretion, and pregnanediol | 
bleeding and a uterus larger than that ex- excretion reveal this to be a very active 
uble pected for a normal pregnancy. One patient tissue (Table III). | 
o be was thought to have placenta previa. ‘Two ) 
cies of the patients (Cases 1 and 2) had rather Conclusions 
rinal severe nausea and systolic hypertension with- Three cases of hydatidiform mole associ- 


out albuminuria. Only one of the 3 preg- 
nancies showed theca lutein cysts. Two of 
the patients have since been delivered of 
normal children, and the third has been lost 
to follow-up. 

Laboratory findings were characterized by 
serum chorionic gonadotrophin levels en- 
tirely too high for normal pregnancy. This 
is shown in Fig. 10. The serum gonado- 
trophin levels in these 3 patients are similar 
to those found for hydatidiform moles alone 
by Delfs'® and similar to those found in our 
own laboratory. 

The 17-ketosteroid excretion was approxi- 
mately double that of normal pregnancy. 
The source of the 17-ketosteroid is unknown 
but an ovarian origin must be considered, 
for the excretion remained elevated in the 
patient with theca lutein cysts (Table II). 

The pregnanediol excretion of these pa- 
tients lay within normal limits for the calen- 
dar stage of normal pregnancy but above 


ated with normal fetus are presented. 

The predelivery serum chorionic gonado- 
trophin levels were similar to those of other 
hydatidiform moles and greatly increased 
over those of normal pregnancy. 

The predelivery 17-ketosteroid excretion 
was above that of normal pregnancy. 

The predelivery pregnanediol excretion 
was similar to that of normal pregnancy and 
above that of hydatidiform mole. 

Hydatidiform mole alone could not be 
differentiated by the endocrine studies from 
mole associated with a fetus. 

Hydatidiform mole associated with a fetus 
could be differentiated from a normal preg- 
nancy by the serum chorionic gonadotrophin. 


I wish to express my appreciation to Dr. W. 
C. Keettel for his advice and for permission to 
report his case, and to Dr. J. T. Bradbury under 
whose supervision the endocrine studies were 
performed. 
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Discussion 


Dr. JAmMes B. Patrerson, Columbus, Ohio. 
The nature of hydatidiform mole has been de- 
bated, and there are those who consider it a 
degenerative lesion. However, the majority 
opinion is that it represents neoplastic disease. 
The low incidence of the condition lends cre- 
dence to the latter view. The activity of the 
molar mass in Dr. Goddard’s third case would 
also be an argument against a degenerative 
lesion. 

We have had very few moles in our private 
practice, and none associated with a fetus. In 
the records of White Cross Hospital in Columbus 
I found no such association in the past 10 years. 
The records of Ohio State University Medical 
Center produce 3 cases of mole with a fetus, 
but all were quite small. Two were 20 mm. and 
one 8 cm. All were single ovum pregnancies. 

In the last issue of the Bulletin of the Sloane 
Hospital for Women, an article on “Hydatidiform 
Mole and Choriocarcinoma,” by Corscaden and 
Shettles, made passing mention of a mole with 
a coexisting 2,800 gram fetus. I wrote Dr. 
Shettles for further information, which he 
graciously supplied. 

The normal baby was delivered at term and 
survived. It had a normal placenta, and a mass 
of molar tissue was separate. The weight of this 
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mass was not given, and no hormone studies 
were done. Dr. Shettles theorizes that such a 
situation might be due to simultaneous fertiliza- 
tion of a normal ovum and of a polar body, and 
that it is the polar body which undergoes molar 
degeneration. This interesting speculation might 
be further explored. 

I would like to ask Dr. Goddard whether he 
would suspect that there might be some abnor- 
mality of the secondary sex characteristics, now 
or later in life, in his first case and in that of 
Dr. Shettles, as a result of the high level of 
gonadotrophins during the latter part of intra- 
uterine life. 

The endocrine studies in this presentation 
remove it from the category of a simple case 
report and suggest the value of a similar analysis 
of all threatened abortions and suspected moles. 
The accumulation of such statistics from several 
sources could be of much value. 

Dr. Gopparp (Closing). Regarding the ab- 
normality of the genital organs, I am afraid I 
just don’t know. The child that survived was 
completely normal externally, and unfortunately 
this is the only one we have not been able to 
follow up. 

One of the previous cases reported of moles, 
from Hawaii, gives a 15-year follow-up in the 
patient, and the child is normal. 
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Transvaginal operation in gynecologic 


CHARLES W. ALDRIDGE, JR., M.D. 


Grand Rapids, Michigan 


T HE accurate diagnosis of pelvic pathologic 
conditions is a common problem for the 
gynecologist. Direct visualization is better 
than bimanual palpation, except for the 
necessary incision. Transvaginal visualization 
is easier on the patient, although special ef- 
fort is required of the surgeon. 

Urologists and proctologists have special 
scopes for diagnosis and treatment in every- 
day practice. It seems only natural that the 
“closely related” gynecologist should use a 
special scope for his problem cases. 

Decker’ has devised an excellent culdo- 
scope for use with the patient in the dorsal 
position. After diagnosis one must reposition, 
anesthetize, anc! operate upon the patient. 
Pelvic operation in this dorsal position is 
awkward for a gynecologist. Thus, the culdo- 
scope has not been universally popular. 

Doyle? has assembled a pelviscope for use 
in the lithotomy position (Fig. 1). The pel- 
viscope is inserted through a colpotomy in- 
cision. After diagnosis, the necessary opera- 
tion may often be completed without further 
delay. This combination of colpotomy and 
culdoscopy seems most logical since one can 
usually avoid laparotomy in these problem 
cases. 
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Grand Rapids, Michigan. 


Presented at the Twenty-seventh 
Annual Meeting of the Central 

Association of Obstetricians and 
Gynecologists, Chicago, Illinois, 

Sept. 24-26, 1959. 


Only a few gynecologists use colpotomy 
and culdoscopy, in spite of many excellent 
reports in the literature.~*> Many operators 
lose their enthusiasm after a few frustrating 
attempts to develop a technique. If they can 
“weather the storm” of early experience, 
the vaginal route becomes most logical. 

Our experience with transvaginal visuali- 
zation in 86 diagnostic problem cases has re- 


Fig. 1. Visualization of the pelvis with the pelvi- 
scope. (Reprinted from Doyle, Joseph B.: Ovula- 
tion and Effects of Selective Uterotubal Denerva- 
tion; Direct Observations by Culdotomy, Fertil. 
& Steril. 5: 105, 1954.) 
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vealed some useful information. We offer 
this information to those who may be in- 
terested in developing a similar technique. 


Method 


Twelve years ago we began to use col- 
potomy as the first step in a vaginal hyster- 
ectomy, as advocated by Brewer.® Visualiza- 
tion was limited by poor lighting and lack of 
special instruments. Our enthusiasm for diag- 
nostic colpotomy faded, except in tubal preg- 
nancy and pelvic abscess. 

Four years ago we began to use the Doyle 
pelviscope through a colpotomy incision. 
Naturally, we had many frustrating experi- 
ences in learning to use this scope. Gradually, 
we developed a technique and acquired some 
special instruments. Finally, we realized 
that a magnifying scope was unnecessary. 
The lighted retractor illuminates the pelvis, 
so that it is like peering through a keyhole 
into a lighted room. Now we use just the 
lighted retractor, through a small colpot- 
omy incision, to visualize the pelvic viscera. 


Technique 


given a flushing enema, a detergent douche, 
and an antibiotic, vaginal suppository. 


Fig. 2. Tilted lithotomy position. 


The night before operation the patient is 
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Intravenous anesthesia is administered, and 
the patient placed in the lithotomy position, 
To displace bowel from the pelvis, the table 
is tilted backward about 30 degrees (Fig. 2), 
It is better for the operator to stand. 

The cul-de-sac is opened transversely, 
Hemostatic sutures are placed around the 
edges, through vaginal mucosa and perito- 
neum. The lighted retractor is inserted to 
illuminate the pelvis for visualization. 

For transvaginal removal of the pathology 
one can cut the uterosacral ligaments for 
additional room. Fig. 3 shows the table of 
special long instruments for transvaginal op- 
erations. The adnexa may be pulled down 
to the introitus to facilitate the operative 
procedure. Fig. 4 illustrates the wedge re- 
section of a polycystic ovary (Stein-Leven- 
thal). 

The colpotomy incision is closed with in- 
terrupted catgut sutures. A Penrose drain 
is left in the apex for 24 hours to prevent 
hematoma formation. These patients are 
urged to ambulate freely after the operation. 
They go home in 2 or 3 days. 


Results 


The operative management in a series of 
86 diagnostic problem cases is shown in 
Table I. Colpotomy alone was used 16 times. 
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Fig. 3. Special instruments for transvaginal operation. 


Culdoscopy through a colpotomy incision 
was used in the remaining 70 cases. After 
transvaginal diagnosis, abdominal laparot- 
omy was necessary in only 16 cases. Thus, 
70 patients were spared the discomfort and 
morbidity of abdominal incision. 

The 150 associated surgical procedures 
performed with the 86 transvaginal oper- 
ations are shown in Table II. This enabled 
us to take care of many incidental diagnostic 
and therapeutic problems as listed in Table 
III. A total of 134 pathologic findings are 
included in this series. 

Major intrapelvic disease was found in 
41 patients (Table IV). However, 27 pa- 
tients had no intrapelvic disease. Therefore, 
one third of all patients in the series were 
spared an unnecessary abdominal incision. 
Two of these patients were over 62 years 
and had obese abdomens. One patient of 13 
years was thought to have a granulosa cell 
tumor, but culdoscopy showed a normal 
pelvis. 

Postoperative complications were minimal 
(Table V). Thus, most patients went home 
in 3 days. Hemorrhage at operation or dur- 
ing convalescence was never a problem. In- 
fection was serious in only one patient. This 
was an infected hematoma following a rup- 
tured ectopic pregnancy. The pelvis was 
drained by a second colpotomy. There were 
no deaths in our series. 
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Approximately two thirds of the ectopic 
pregnancies were diagnosed and removed 
transvaginally. This included one early 
cornual pregnancy. 


Fig. 4. Transvaginal wedge-resection of a poly- 
cystic ovary. 
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Table I. Operative procedures 


Type No. 

Transvaginal 

Colpotomy 16 

Colpotomy and culdoscopy 54 
Combined (Vaginoabdominal) 

Colpotomy 

Culdoscopy 16 

Laparotomy 
Total 86 


Table II. Associated surgical procedures 


Type No. 
Curettage 60 
Cervical biopsy 7 
Cervical cautery 8 
Uterosacral denervation 9 
Salpingectomy (tubal pregnancy) 20 
Ovariotomy 14 
Ovarian wedge resection 7 
Oophorectomy 4 
Excision of endometrial implants 4 
Myomectomy 2 
Lysis of pelvic adhesions 6 
Drainage of pelvic abscess + 
Drainage of pelvic hematoma 3 
Excision of rectal diverticulum 1 
Vaginal biopsy 1 
Total 150 


In 7 patients suspected Stein-Leventhal 
syndrome was verified by culdoscopy. Wedge- 
resection of the polycystic ovaries was then 
performed through the colpotomy incision 
in all seven. 


Comment 


Transvaginal visualization of the pelvic 
viscera is of major importance in diagnosing 
the problem case. A consultant in gyne- 
cology should be available in each large 
hospital to perform this service. It is a 
major surgical procedure and could be dan- 
gerous if performed carelessly. We are train- 
ing our residents in gynecology to use 
colpotomy and culdoscopy. 

As in any special surgical procedure, or- 
ganized technique is the secret of success. 
The operator must have a proper “state of 
mind” to enlist cooperation of the operating 
room personnel. We experienced many 


frustrations in developing our technique. - 


May, 1960 
Am. J. Obst. & Gynec, 


Now it is easy to teach to our residents. 

Special instruments are valuable aids in 
transvaginal operations. Among the most 
important are: Heaney retractors, long Allis 
clamps, long tissue forceps, long scissors, 
and sponge forceps with smooth jaws for 
handling pelvic viscera. 

Lithotomy is the ideal position because 
it is so natural for gynecologic operations. 
Redundant bowel is a problem in the hori- 
zontal plane, but may be overcome by tilt- 
ing the table about 30 degrees. Distended 
bowel may be collapsed with curare. 

Good light is important in transvaginal 
visualization. Operating room lights are in- 
adequate, because the operator gets in his 
own way. Two bright lights on the tip of 
the retractor give excellent pelvic illumina- 
tion. It is like peering through a keyhole 
into a lighted room. No magnifying scopes 
are needed, just direct vision. 

Infection could be a serious problem in 
these days of resistant hospital bacteria. We 
have used meticulous care to avoid it. De- 


Table III. Pathologic findings 


Uterus 
Endometrial hyperplasia 1 
Chronic cervicitis 1 
Fibroids 
Polyps 
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Ovary 
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Follicle cyst 

Corpus luteum cyst 
Polycystic (Stein-Leventhal) 
Serous cystoma 
Endometriosis 

Fibroma 

Granulosa cell tumor 
Adhesions 


Tube 
Ectopic pregnancy 20 
Salpingitis 18 
Endometriosis | 


Other 


Pelvic abscess 

Varices and congestion 
Endometriosis 
Hematoma 

Rectal diverticuli 

No disease 


Total 1 34 
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Table IV. Intrapelvic disease 


Type No. 
Major 41 
Minor 18 
None 27 
Total 86 


Table V. Postoperative complications 


Type Extent 
Pain Minimal 
Hemorrhage Insignificant 
Infection One severe, few minor 
Death None 


tergent douches and antibiotic suppositories 
are used the night before operation. At 
operation, the vagina is scrubbed with a 
detergent and rinsed with tincture of Zeph- 
iran. We wear two masks and avoid talk- 
ing during the operation. A Penrose drain 
is left in the cul-de-sac for 24 hours to pre- 
vent hematoma. Careful hemostasis is im- 
portant. We avoid “surgical gymnastics” or 
trying to do more than is safe via the vag- 
inal route. 

Many gynecologists have told us that they 
rely on bimanual palpation and can’t see 
the need for visualization in their practices. 
We can answer this only by referring them 
to reports such as that recently made by 
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Cohen® on 458 culdoscopic examinations in 
an infertility survey. 

The minimal postoperative discomfort 
can be explained by the simple incision and 
the avoidance of intra-abdominal manipula- 
tion. Doyle’ mentions the relief of pelvic 
pain by division of the uterocervical plexus. 
Patients with this transvaginal operation 
went home in 3 days. With abdominal in- 
cision, the average stay for our patients was 
8 days. 


Summary 


1. Transvaginal visualization, by colpoto- 
my and culdoscopy, offers an ideal diagnostic 
method in obscure pelvic disease. 

2. After diagnosis, treatment can usually 
be performed without abdominal incision in 
these problem cases. 

3. This procedure can be incorporated 
with other pelvic operations. 

4. The Doyle lighted retractor and lithot- 
omy position seem most practical for the 
gynecologist. 

5. Transvaginal operation enhances the 
comfort of the patient, shortens recovery 
time, and is notably free of complications. 

6. Successful performance depends upon 
proper instruments, planned technique, and 
a proper “state of mind” for vaginal oper- 
ations. 
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that dysmenorrhea will be relieved in the great 
majority of cases. 

The use of the lighted retractor seems prac- 
tical, but never having used Doyle’s lighted 
retractor, I am unable to discuss its value. One 
important feature of this procedure is the pa- 
tient’s being put into the lithotomy position 
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with a 30 degree tilt to the examining table. 
I have used the 30 degree tilt, lighted Frazier 
brain retractors, and curare with very good 
results. 

Having served under Heaney and the Presby- 
terian group, I naturally employ the vaginal ap- 
proach more than the abdominal but I also 
think that there are limitations to it. The pro- 
cedures performed through the vagina in certain 
hospitals by expert gynecologists cannot be 
copied in the average hospital where the team- 
work of the surgeon, two assistants, and scrub 
nurse is not as good. Teamwork is needed more 
in vaginal operations than in any other work 
the obstetrician and gynecologist does. 

Dr. Ed Allen’s paper in the February, 1953, 
issue of Surgical Clinics of North America should 
be read by every doctor who performs vaginal 
operations. His comments about anterior and 
posterior colpotomy are excellent. He states that 
the space is less constricted in the posterior 
colpotomy. 

Women will accept intravaginal exploration 
more readily than abdominal, probably because 
it leaves no visible scar and causes less pain. 
They will demand this type of exploration when 
patients spread this knowledge among other 
women. 

Riva, Hatch, and Breen reported 1,500 con- 
secutive culdoscopies in 1958. They reported 
little trouble with the knee-chest position when 
the knee and shoulder rests were used on the 
operating table. Opening of the cul-de-sac can 
be done if necessary. In a few cases, the lithot- 
omy position was used and additional anesthesia 
given. 

Turner and I reported 60 culdoscopies and 
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operated upon 25 per cent of the patients, and 
we feel that the remaining 75 per cent were 
fortunate in not having to have major operations, 
Nine of our patients had unruptured tubal 
pregnancies. I must admit that I do not use 
the culdoscope as much now as I used to. I have 
performed more colpotomies than before, be- 
cause it is possible to diagnose, as well as to 
treat, the patient and save her time in the 
hospital. 

Dr. Beaton (Closing). When one presents a 
paper of this kind he is often fearful that he 
may be accused of being an enthusiast. Last 
winter, when I presented this in San Juan, 
Puerto Rico, one man in discussing it asked 
how many appendectomies we had done through 
the cul-de-sac. That gives you an idea of what 
people may think if you present studies like this. 

We have never performed an appendectomy 
through the cul-de-sac. Occasionally, one of 
our residents will have the appendix in his 
hands and will want to show off a little bit, 
but we did not want to run any danger of 
ruining our series by doing such things as ap- 
pendectomies through the cul-de-sac. It is pos- 
sible to perform an appendectomy of course 
and it has been done many times, but that is 
surgical gymnastics. 

I may have presented this paper in such a 
way that some of the members will think it is 
a very easy procedure. It is not. It is very 
difficult, because you are trying to peek through 
a tiny opening to visualize the pelvic viscera 
which are spread out. If you keep in mind that 
it is like peeking through a keyhole into a 
lighted room, however, you will have the proper 
frame of mind. 
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New light has been shed on masculinizing 
ovarian tumors in recent years, particularly 
by the work of Teilum,'* who found striking 
similarities between certain testicular and 
ovarian neoplasms which he has called an- 
droblastomas. These growths resemble primi- 
tive gonadal tissue and are composed of a 
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mixture of epithelial and mesenchymal 
elements. The epithelial components range 
from undifferentiated epithelial cords or 
tubules to well-differentiated structures re- 
sembling hypoplastic prepuberal or atrophic 
testicular tubules lined by Sertoli cells. The 
stroma is sometimes undifferentiated, but 
more often it resembles Miillerian stroma or 
theca and contains fully developed interstitial 
cells of Leydig or similar elements. The tu- 
mors may contain only one of the elements 
described or they may contain several of them, 
with mingling of stroma and epithelium in a 
fashion suggesting that the primitive epithe- 
lial cords are derived from the undifferenti- 
ated stroma. The tumors produce androgen 
estrogen, or both, and the feminizing or mas- 
culinizing properties are dependent upon 
which hormone-producing cellular type is 
functionally predominant. Another puzzling 
fact has been that an estrogen-producing 
tumor which results in feminization of a male 
subject can be histologically almost identical 
with a neoplasm which produces androgen 
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Fig. 1. Tumor of left ovary of masculinized hen 14 months after injection of left ovary with 
0.95 mc. of radioactive colloidal chromic phosphate. Note atrophic left oviduct. Same bird 


as in Fig. 7. 


Fig. 2. Tumor of right gonad of masculinized hen 11 months after injection of left ovary 
with 1 mc. of radioactive colloidal chromic phosphate. Note atrophic left oviduct. 


and causes masculinizing changes in a 
woman. Despite recognition of the homologies 
of this series of ovarian and testicular tumors, 
there is both confusion regarding their exact 
interrelationships and reluctance to accept 
the classification. 


In the hope of clarifying their nature and 
histogenesis, it was decided to study the com- 
parable growths which occur spontaneously 
in man and in animals and those which can 
be produced by a variety of experimental 
procedures. The tumors studied included 
the naturally occurring estrogen-producing 
Sertoli cell tumors of dogs,*® the tubular 
complexes encountered in the ovaries of aged 
rats,**** the growths which result when 
ovarian or testicular tissue is transplanted to 
the spleen*?-** or thymus’® of castrated rats, 
and the gonadal lesions associated with the 
experimental masculinization of fowl. The 
use of the domestic hen was suggested by the 
observation of the similarities between mas- 
culinizing overgrowths of the gonad in this 
species’? and so-called arrhenoblastomas 
of the ovary. 


Fig. 3. Bilateral tumors of masculinized hen 11 
months after treatment as in Fig. 2. Same bird as 


in Figs. 4, 6, 11, and 12. 
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The phenomenon of virilization of hens 
has been known to zoologists for years. In 
most avian species the right ovary normally 
regresses before hatching, leaving a micro- 
scopic rudiment. Only the left ovary func- 
tions at maturity. However, if the left ovary 
is destroyed by disease or is removed, the 
right rudimentary gonad enlarges and mas- 
culinization occurs. Virilization is easily ob- 
served in most birds because of the pro- 
nounced sexual dimorphism in the size of the 
comb and wattles, color of plumage, struc- 
ture of feathers, and size of spurs. Androgen 
produces growth of the comb in both male 
and female birds. On the other hand, in 
certain species, in the presence of estrogen, 
the plumage is dull colored and the feathers 

) are short and blunt. Castration of the female 
bird in such species results in lengthening of 
the feathers and shrinkage of the comb, with 
reversion of the plumage to the more brilliant 
colors of the male. 


Experiments with chickens 


Methods. Ablation of the left ovary of 
pullets and hens of New Hampshire, Rhode 
Island red and white Leghorn (Schindler) 
stock was carried out by a variety of pro- 
cedures. These included surgical resection, 
thermal coagulation, injection of Formalin, 
and injection of radioactive colloidal chromic 
phosphate. Intravenous Nembutal was used 
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for anesthesia. For the ovarian injections, 
the equipment and procedure described by 
Carleton, Friedman, and Bomze** were used 
to expose the left ovary. Colloidal radio- 
active chromic phosphate was injected di- 
rectly into the ovarian parenchyma with a 
1 c.c. tuberculin syringe and a 23 gauge 
angulated tonsil needle with a 3% inch 
curved end. The volume injected ranged 
from 0.1 to 1.0 c.c., and the amount of 
isotope ranged from 0.4 to 1.17 mc. The 
incision was closed by suturing the muscles 
and then the skin. Groups of birds whose 
ages ranged from 43 days to 8 months at 
the time of injection were employed. About 
100 in all were used. 

Stimulation of the right ovarian rudiment 
of intact hens by gonadotrophic hormones 
was also attempted. Antuitrin S, a chorionic 
gonadotrophic preparation, was administered 
by intramuscular injection to pullets 4 
months of age; 50 I.U. was given each 
chicken for 5 or 6 days each week for 4 
weeks. After 4 weeks, the dose was increased 
to 100 I.U. per day and injections were 
continued for 11 weeks more. At the end 
of this time, the dose was increased to 500 
I.U. per day and injections given 5 days 
each week for the next 4 weeks. Gonadogen, 
a gonadotrophic preparation derived from 
pregnant mare serum, was administered by 
intramuscular injection to pullets 3% months 
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‘d as Fig. 4. Photomicrograph of bilateral tumors after unilateral injection. Same bird 


as in Figs. 3, 6, 11, and 12. (x7.) 
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of age; 5 I.U. was given each chicken 5 days 
each week. After 2 weeks the dosage was 
increased to 25 I.U. daily for 5 days each 
week and continued for the next 4 weeks. 
The animals were killed and examined at 
the close of the courses of treatment. The 
production of masculinizing growths was 
also attempted by transplantation of gonadal 
tissue to the gizzard of castrated birds. 
Cockerels 10 days old were caponized*? 
under intraperitoneal anesthesia. Two to 
three weeks later the capons were reanes- 
thetized and the gizzard exposed through a 
left abdominal incision. Pullets 1 to 4 days 
old were sacrificed at the same time, and 
the left ovary of each was removed. The 
ovary was implanted just under the serosa 


Fig. 5. Large spur of masculinized hen 14 months 
after injection of isotope. 


Fig. 6. Masculinized hen 11 months after treat- 
ment. Note large comb and wattles, male plumage, 
and spurs. Same bird as in Figs. 3, 4, 11, and 12. 


May, 1960 
Am. J. Obst. & Gynec, 


Fig. 7. Masculinized hen 14 months after treat- 
ment. Note large comb and wattles (androgen 
effect) and female plumage (estrogen effect). 
Same bird as in Fig. 1. 


Fig. 8. Untreated control hen. Note female plum- 
age, small comb and wattles. 


of the capon’s gizzard and the abdominal 
incision sutured. In another series of ex- 
periments, the procedure was identical ex- 
cept that a block of tissue from the region 
of the tiny right rudimentary gonad was 
used for transplantation. 

The diet of all the chickens consisted of 
Capitol Triplex Mash. 

Results. The most successful results were 
in a group of 45 hens in which the left 
ovaries were injected with radioactive col- 
sloidal chromic phosphate. The many at- 
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tempts at ablation of the hen’s left ovary by 
injection of Formalin, thermal coagulation, 
or surgical resection were unsuccessful; 
either lethal hemorrhage or incomplete re- 
section of the ovary resulted, and no gonadal 
tumors were obtained. Taber?® since has 
demonstrated a technique for surgical re- 
moval of the chick’s left ovary. 

Half of the 37 birds which survived, for 
from one month to four years, the complica- 
tions of anesthesia and the injection of 
chromic phosphate, as well as Los Angeles 
heat waves, showed gross or microscopic 
lesions in one or both gonads, and 12 of.the 
hens had grossly recognizable gonadal tu- 
mors at autopsy. The tumors were firm, pale 
yellow, and globular or ovoid and measured 
up to 2.5 cm. In most of the birds the 
tumors were located in the left retroperi- 


Fig. 9. Left ovarian growth in bird 2 months 
after injection of left ovary. Note ovarian stroma, 
epithelial cords, and lipoid complexes. Same hen 
as in Fig. 10. (x220; reduced %.) 


Fig. 10. Same lesion as in Fig. 9. Note develop- 
ment of undifferentiated tubules reminiscent of 
hypoplastic testes and similarity to human tu- 
mors. (x220; reduced ¥%.) 
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Fig. 11. Left ovarian growth after injection of 
left ovary. Note differentiated tubules with 
Sertoli cells and stroma with interstitial cells. 
Same hen as in Fig. 12 (also Figs. 3, 4, and 6). 
(x270; reduced po.) 


Fig. 12. Undifferentiated epithelial cords in left 
ovarian growth. Same hen as in Fig. 11. (270; 
reduced 


toneum in the usual position of the left 
ovary (Fig. 1). In some the growth was 
located in the right retroperitoneum (Fig. 
2) at the site of the rudimentary right 
gonad, and in one bird there were bilateral 
‘tumors (Figs. 3 and 4). In two birds, one 
with a grossly discernible growth on the left 
and another with a nodule on the right, 
there were microscopic changes in the op- 
posite gonad. Several animals without gross 
alterations had microscopic changes in one 
ovary; all but one involved the left gonad. 
One bird with a normal left ovary had a 
right gonad which grossly resembled a small 
ovary and which contained microscopically 
a mixture of ovarian follicles and clusters 
of tubules. 
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Not all of the hens with gonadal tumors 
showed external evidence of masculinization; 
some retained female plumage and normal 
combs like those of the control hens. Most 
of the hens whose injected left ovaries or 
right gonads were the site of lesions showed 
masculinization with unequivocal and 
marked enlargement of the combs. Most also 
developed spurs (Fig. 5). Half of them de- 
veloped and maintained masculine plumage 
(Fig. 6); but half had feminine plumage 
part of the time (Fig. 7) and masculine 
plumage part of the time. (Compare these 
with the untreated control hen in Fig. 8.) 
More of the masculinized hens had grossly 
recognizable gonadal tumors on the left than 


Fig. 13. Left ovarian growth with striking diffuse 
granulosa-like pattern. Same hen as in Figs. 5 and 
14. (x270; reduced 


Fig. 14. Same lesion as in Fig. 13. This hen had 
female plumage but large comb and spur (Fig. 5). 
Note interstitial Leydig-like cells and cystic 
mesothelial spaces. (270; reduced %po.) 
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Fig. 15. Tubular androblastomatous lesion of left 
ovary 21 months after treatment with isotope. 


(x320; reduced *%o.) 


on the right, and in one masculinized hen 
the growths were bilateral. One of the mas- 
culinized hens had ovarian tissue on both 
sides and a mixture of tubules and follicles 
in the right gonad. Two of the masculinized 
hens demonstrated only microscopic changes 
in the left ovary. 

The earliest evidences of masculinization 
occurred in the birds which were youngest 
at the time of injection of the isotope. These 
birds were among a group of 10 pullets 
which were injected at the age of 43 days 
with 1 mc. of isotope in a volume of 0.25 c.c. 
One of these pullets began to grow spurs 
and had an enlarged comb within 3 months 
of the time of treatment. In most of the 
birds, however, external evidence of mascu- 
linization was not observed until about 6 
months after the injection. 

Gross and microscopic alterations in the 
ovaries, however, were observed earlier. The 
first changes apparent were the immediate 
effects of irradiation, with necrosis of paren- 
chyma and follicles. Deposits of chromic 
phosphate were usually recognizable in the 
tissue. Careful examination of the injected 
left ovary revealed surviving ovarian paren- 
chyma in a number of instances. At about 
one month follicles and ova disappeared, 
leaving “sterile” stroma. The earliest pro- 
liferative changes consisted of increasing 
numbers of foamy cells resembling normal 
theca cells. Simultaneously, epithelial cords 
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with nuclei whose structure resembled the 
granulosal ones of the fowl appeared just 
beneath the layer of germinal epithelium on 
the surface. By the end of 2 months, the 
proliferation of foamy cells and epithelial 
cords had progressed still further (Fig. 9). 
Calcified “mummified” ova could still be 
seen. In places the epithelial cords were ir- 
regular and branching; similar cells occur- 
ring singly could also be found. In some of 
the cords, lumina appeared, and in foci there 
were frank tubules (Fig. 10). These tubules 
were lined by columnar cells with basal 
nuclei, and the configuration resembled tes- 
ticular tubules without germinal elements. 
Cystic spaces appeared in some of the gon- 
ads, apparently as a result of infoldings of 
the surface epithelium (Fig. 11). Similar 
mesothelial cystic structures are occasionally 
encountered in ovarian androblastomas. From 
this stage on, the differences encountered in 
the patterns seemed to be only a matter of 
dominance of one or the other of the cellu- 
lar elements. The spectrum of patterns in- 
cluded uniform tubules, tubules surrounded 
by elements resembling interstitial cells (Fig. 
11), cords of cells with intervening stroma 
(Fig. 12), areas resembling folliculoid and 
diffuse granulosa (Fig. 13), and a few micro- 
cystic areas with cells resembling interstitial 
cells (Fig. 14). 

As for correlation of microscopic patterns 
with evidence of external masculinization, 
the presence of a large comb was always 
associated with the presence of cells resem- 
bling interstitial cells. However, some of the 
hens which had growths with this pattern 
did not have enlarged combs. Female plum- 
age was sometimes associated with tumors 
containing areas resembling proliferations of 
granulosa cells (Fig. 13) and sometimes with 
a predominance of distinct tubular patterns 
(Fig. 15). 

Transplantations to the capons’ gizzards 
were unsuccessful; none of the implanted 
tissues survived or proliferated. However, 
there was an interesting finding in one 56- 
day-old cockerel which was not used for 
transplantation because of an unsuccessful 
castration. The bird developed normally 
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Fig. 16. Testicular lesion in rooster 10 months 
after partial castration. Note similarity of tubular 
and interstitial cell pattern to that of ovarian 
lesion in Fig. 11. (x210; reduced %g.) 


Fig. 17. Same growth as in Fig. 16. Note similarity 
of this tubular pattern from a lesion of the rooster’s 
testis to the patterns in rats (Figs. 19, 23, and 
26) and in a human (Fig. 30). Reminiscent of 
atrophied testicular tubules. (x210; reduced %o.) 


and externally resembled a normal rooster. 
Microscopic examination of the residual left 
testicular tissue, found at the time of sacri- 
fice 10 months later, revealed active sperma- 
togenesis in most of the remaining testicular 
tubules. On the peritoneal surface of the 
gonad was a small nodule with the typical 
pattern of a tubular androblastoma (Figs. 
16 and 17). 

Enlargement of the combs of some of the 
birds injected with Antuitrin S or Gonado- 
gen was observed, but no gonadal lesions 
were found grossly or microscopically. 

Steroid studies. Droppings for 16 hour 
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periods were collected from normal roosters, 
normal hens, and from masculinized hens 
whose ovaries had been injected with 
chromic phosphate. Fecal steroids were ex- 
tracted and fractionated according to meth- 
ods outlined by Levin** and Venning.”*> The 
aqueous phenolic fraction obtained by this 
procedure was dissolved in corn oil and as- 
sayed for total estrogen by the mouse uterine 
weight method as described by Migeon and 
Gardner.** Estrogen excretion was expressed 
in terms of micrograms of estradiol which 
demonstrated an equivalent activity in the 
test animals. The ether fraction containing 
the total neutral ketosteroid fraction from 
the extracted bird droppings was further 


Fig. 18. Growth of intrasplenic ovarian transplant 
in castrated rat after 20 months. Interstitial cells 
predominate over tubules in this lesion. (330; 


reduced %p.) 


Fig. 19. Ovarian growth 20 months after trans- 
plantation to spleen of castrated rat. Tubules 
dominate over interstitial cells in this animal. 


(x210; reduced %p.) 


May, 1960 
Am. J. Obst. & Gynec. 


Fig. 20. Growth of testicular transplant in spleen 
of castrated rat after 18 months. Note both in- 
terstitial cells and tubules. (320; reduced’ 


purified by the technique outlined by Pincus 
and Pearlman.”’ Total androgen activity of 
this fraction was measured by the chick 
comb method of Dorfman,”* with use of 
Leghorn chicks of the Schindler strain. 
Hormonal excretion of the treated and 
control chickens was also studied by ascend- 
ing and descending paper chromatography 
of the neutral ketosteroid fraction extracted 
from the bird droppings. The procedure fol- 
lowed for the partition and development of 
the chromatograms was a modification®® of 
the method described by Zaffaroni and as- 
sociates.*° The degree of masculinization was 
correlated to some extent with the androgen/ 
estrogen ratio of the droppings (Table I). 
The control roosters produced practically 
no estrogens but produced 7.5 pg of andro- 
gens. The androgen/estrogen ratio was 
about 150:1. The treated hens produced al- 
most the same average amounts of estrogens 
as the normal hens. The androgen level was 


Table I. Results of bioassays of droppings 
for estrogens and androgens* 


Estrogens Androgens 


Roosters 0.05 wg (0.02-0.07) 7.5 ug (5.1-9.5) 
Treated 

hens 0.99 wg (0.77-1.5 ) 6.8 ug (5.9-8.7) 
Hens 1.0 wg (0.54-1.2 ) 5.6 ug (3.8-7.0) 


*Hens treated with radioactive colloidal chromic phos- 
phate. Collection of droppings made 11 months after in- 
jection. Figures outside parentheses are averages; figures in 
parentheses are the ranges, obtained in the assays of 90 to 
15@ separate collections. 
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Table II. Wet versus dry weight of collected 
droppings* 


Roosters 49.0% (42.3-52.4) 
Treated hens 56.3% (50.2-59.8) 
Hens 71.4% (66.9-78.3) 


*Percentages expressed are the percentages of loss in 
weight when the collected droppings were extracted and 
dried. Dry weight was subtracted from the wet weight and 
the result was divided by the wet weight. Figures outside 
parentheses are averages; figures in parentheses are ranges. 


intermediate, and the androgen/estrogen 
ratio was about 7:1. The control hens pro- 
duced the least androgen of all, with an 
androgen/estrogen ratio of about 5:1. It did 
not require much increase in estrogen to 
bring about reversion of the plumage. This 
finding is in keeping with the known sensi- 
tivity of the plumage to estrogens.”° Also, it 
is apparent that the droppings of the rooster 
are considerably drier than those of the hen 
(Table II). The reasons for this are not 
entirely clear. A difference in urine volume 
might contribute to this disparity. A longer 
time of passage and greater reabsorption of 
water in the male intestine might provide a 
greater chance for bacterial alteration of 
steroids in the intestinal content. Another 
source of increased fluid in the droppings of 
the hen might be the Fallopian tube. What- 
ever the mechanism, the water content of 
the droppings was a reliable index of the 
androgen/estrogen ratio, and it might be 


Fig. 21. Growth of ovarian transplant in thymus 
of castrated rat after one year. Note thymic 
atrophy. (x13; reduced .) 
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Fig. 22. Appearance of ovarian transplant to 
thymus of castrated rat. Note tubules, interstitial 
cells and stroma, comparable to appearance of 
androblastoma. Same lesion as in Fig. 24. (x210; 
reduced ¥.) 


Fig. 23. Appearance of thymic ovarian transplant 
after 2 years. Tubules dominate pattern. (<210; 
reduced 4.) 


useful as a guide in experimental work. 
The chromatograms which were made in 


an attempt to identify the androgens demon- 


strated by bioassay showed ketosteroid hy- 
drazones which were fast-moving and some 
which were slow-moving. The fast-moving 
hydrazones were in a zone which corre- 
sponded to the position of the standard de- 
hydroisoandrosterone. The slow-moving hy- 
drazones were located near the base line. A 
study of human urine by Bloch and associ- 
ates”® has shown a somewhat similar pattern 
with two ketosteroid hydrazone spots of low 
R; value in females but only one in males. 
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Fig. 24. Appearance of thymic ovarian transplant 
with striking resemblance to androblastoma. Same 
rat as in Fig. 22. (x210; reduced 4%.) 


Fig. 25. Androblastoma-like tissue in ovary of 
2-year-old untreated rat. Note undifferentiated 
tubules, stroma, and interstitial cells. (330; 
reduced p.) 


Fig. 26. Ovarian growth in untreated 2-year-old 
rat. Note tubules with Sertoli cells amidst in- 
terstitial elements. (275; reduced %p.) 
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Experiments with rats 


All rats used were descendants of a Wis- 
tar strain; they were procured from the 
California Caviary, Los Angeles. The rats 
were fed a diet of Purina Checkers and 
water ad libitum. 

Splenic transplants. For the intrasplenic 
transplantations of gonadal tissue, four dif- 
ferent procedures were employed. In one 
group of 15 castrated female rats, a small 
portion of one of the animal’s own ovaries 
was transplanted to its spleen at the time of 
castration. In a second group of 14 castrated 
female rats, the entire ovary of a 35- to 40- 
day-old rat was transplanted into the spleen 
of the castrate. In a third group of 14 cas- 
trated female rats, the entire ovary of a 2- 
to 5-day-old rat was transplanted into the 
spleen of the castrate. In one group of 18 
castrated male rats, the entire testis of a 1- 
to 2-day-old rat was transplanted into the 
spleen. A paramedian ventral incision was 
used to expose the spleen. The tip of the 
spleen was grasped and withdrawn from the 
body. The splenic capsule was punctured 
and separated slightly with fine scissors. ‘The 
tissue to be implanted was placed beneath 
the capsule with fine forceps. To control 
bleeding, a 1 to 2 mm. bit of Gelfoam was 
placed under the splenic capsule, directly 
over the implanted tissue. Most of the re- 
cipients were approximately 3 months old at 
the start. The rats were subsequently autop- 
sied at intervals ranging from 35 to 524 days. 

The greatest number of successful trans- 
plants was obtained in the group of rats in 
which the animal’s own ovary was trans- 
planted into its spleen at the time of castra- 
tion. Eight of the 15 animals so treated had 
implants which survived and enlarged. Only 
2 ovarian implants from fetal rats to 3- 
month-old castrates survived and prolifer- 
ated, and only one implant in the group in 
which weanling ovaries were transplanted 
survived and enlarged. 

The microscopic patterns in the ovarian 
transplants were similar in all the animals 
(Figs. 18 and 19). They consisted of inter- 
mingled patterns of. tubules, elements re- 
sembling interstitial cells of Leydig, and 
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areas resembling granulosa cells and stroma. 
Of the 18 transplants of fetal testis into the 
spleens of 3-month-old castrated male rats, 
only one implant survived and proliferated. 
The testicular implant consisted of agermi- 
nal testicular tubules and a nodule composed 
of cells resembling Leydig cells (Fig. 20). 
One nest of tubular structures resembled 
rete, and one of the tubules was lined by 
columnar epithelium with vacuoles resem- 
bling mucous goblets. 

Some of the spleens in which there were 
surviving implants had adhesions to the ab- 
dominal wall; others did not. Both animals 
with and without adhesions and also ani- 
mals. with thymic transplants manifested 
functioning of the transplant in enlargement 
of the uterus and maintenance of thick 
squamous vaginal epithelium. 

Thymic transplants. Ovaries or testes 
were implanted in the thymuses of castrates. 
Twenty-seven 2- to 3-month-old animals, 24 
female and 3 male, were castrated prior to 
ovarian transplantation. In 20 of them the 
rat’s own ovary was implanted and in 7 the 
ovary of a newborn rat was employed. For 
the testicular transplantation experiments, 
31 male and 3 female rats were castrated; 
they were 2 months to 10 weeks old at the 
time. In 6 the testis of a newborn rat was 
placed in the thymus and in 18 a piece of 
the animal’s own testis was employed. The 
testis was placed within the abdomen of the 
10 remaining rats prior to the castration 
and transplantation in order to render the 
tubules atrophic. This last procedure was 
tried since the adult seminiferous epithelium 
caused such a striking inflammatory reac- 
tion, possibly a reaction to mycolic acid,**-*° 
that the transplants were largely destroyed. 
The implantation of tissue from these cryp- 
torchid testes was not successful, however. 
Most of the animals were sacrificed and 
autopsied at intervals from 1 week to 4 
months after operation; a few were not 
studied until 24 months after the procedure. 

To expose the thymus, the rats were anes- 
thetized with ether and a midline incision 
was made in the neck. The muscles were 
separated by blunt dissection. Either one of 
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Fig. 27. Tubular pattern in human ovarian andro- 
blastoma. Compare with tubules in lesions in 
animals. (x270; reduced %p.) 


Fig. 28. Shows transition from diffuse to tubular 


growth in same patient as in Fig. 27. (x270; 
reduced po.) 


Fig. 29. Shows transition from epithelial cords to 
tubules in human ovarian androblastoma. (270; 


reduced 
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Fig. 30. Tubular structures in human ovarian 
androblastoma reminiscent of pattern in lesion 
of rooster’s testis in Fig. 17. (270; reduced 


¥o.) 


the clavicles or the sternum was transected 
to expose the thymus and the implant was 
placed within it, by means of a technique 
similar to that described for the spleen. 

The adult ovarian and the fetal testicular 
transplants survived and proliferated, but 
the adult testicular and the fetal ovarian 
transplants did not survive. Microscopically, 
the successful ovarian implants (Figs. 21-24) 
showed patterns of proliferation almost iden- 
tical with those seen in the splenic ovarian 
transplants and in the ovaries of aged rats. 
In the successful testicular thymic trans- 
fers, the tubules regressed and the interstitial 
cells proliferated. No mixed growths were 
encountered. The findings in the thymic tis- 
sue are part of another study and will be 
reported separately.*® 

Aged rats. The ovaries of a group of rats 
kept in our colony for over 2 years were 
examined. Proliferative changes were en- 
countered which were comparable to the 
changes in the splenic and thymic trans- 


plants (Figs. 25 and 26). 


Comment 


The experimental growths in the fowl 
were not limited to the right gonadal rudi- 
ment, for identical patterns were obtained in 
the left ovary of some of the hens. Growths 
with identical features were obtained when 
the gonad was transplanted to the spleen of 
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Fig. 31. Trabeculated epithelial cords in human 
ovarian tumor which resembles both andro- 
blastoma and granulosa cell tumor (gynoblastoma), 


(x270; reduced 


the castrated rat. It should be noted that a 
similar proliferation of gonadal tissue took 
place when the thymus was the site of im- 
plantation. Although the thymus does me- 
tabolize steroids to a certain extent,!® it does 
so only slightly in comparison to the liver, 
and yet the gonadal tissue proliferated al- 
most as well as if it were growing in the 
portal drainage area. Identical tumors were 
observed by Furth and Butterworth*! in the 
ovaries of 1- to 2-year-old female rats which 
had been subjected to total body irradiation 
at 5 to 12 weeks of age. Possibly the radio- 
active isotope injected in the present study 
played a role. The histologic patterns in the 
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Fig. 32. Diffuse pattern in human ovarian tumor 


which presented theca-granulosal growth in 


places and androblastomatous appearance in 
sothers. (x320; reduced %po.) 
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Fig. 33. One of tubular patterns encountered in 
human testicular androblastoma. (Courtesy Armed 
Forces Institute of Pathology [Accession 
135763].) (<330; reduced *po.) 


spontaneous and induced gonadal over- 
growths are not limited to the ovary, for the 
testis** can also undergo proliferation, al- 
though its potentialities in this respect seem 
more difficult to “unmask.” As a matter of 
fact, during a study on experimental terato- 
genesis," one androblastoma was found 9 
months after the injection of zinc into the 
testis of a rooster. The occurrence of an 
androblastic nodule in a traumatized testis 
has already been mentioned earlier (Figs. 16 
and 17), and a similar phenomenon has been 
reported before.*® Detailed studies of the 
tumorigenesis in the intrasplenic ovary, 
made by Guthrie,** showed that major con- 


Fig. 34. Diffuse and tubular growth in human 
testicular androblastoma. Same tumor as in Fig. 


33. (x330; reduced %p.) 
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Fig. .35. Diffuse stromal pattern reminiscent of 
thecoma in human testicular gynoblastoma. (Cour- 
tesy of Armed Forces Institute of Pathology 
[Accession 158897].) (330; reduced po.) 


tributions were made by the follicular lining 
epithelium and the interstitial cells. Tumori- 
genesis began with partial regression of the 
follicles, leading to the formation of cysts; 
tubular patterns, diffuse and follicular gran- 
ulosal patterns, and luteomas then appeared 
in succession. None of Guthrie’s findings 
would indicate that any structure identifi- 
able as an embryonic rest or a vestigial rem- 
nant participated in the formation of the 
tumors. 

The evidence suggests that tumorigenesis 
of certain of the nongerminal elements in 
the testis and the ovary is a basic property 
of the gonad of a number of species of ver- 
tebrates and, further, that the embryonic 
bipotential capacity of the gonad is retained 
to some extent beyond fetal life and is re- 
flected in this group of tumors. 

Support to the concept of the bipotential 
capacity of the gonad can be found in the 
work of a number of experimental embry- 
ologists on gonadal embryogenesis.** The 
testicular tubule and the Graafian follicle 
are recognized as homologues,** as are the 
theca-lutein cells of the ovary and the inter- 
stitial cells of the testis. There can be no 
doubt that there is considerable lability of 
gonadal organization during embryonic dif- 
ferentiation and that this organization can 
be affected by a variety of experimental pro- 
cedures. That tumors arising in the gonad 
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should retain this lability might be expected, 
since the structure of many tumors reflects 
to some extent the anlagen of the tissues in 
which the tumors arise. 

Comparison of the histologic patterns of 
the experimental and the spontaneous gon- 
adal growths in animals with the patterns 
of human tumors (Figs. 27-36) demon- 
strates unquestionable structural similarities. 
The morphology of these tumors is well 
known.'~® 36 Nevertheless, there are cer- 
tain points deserving special emphasis. First, 
diffuse granulosa patterns are morphologi- 
cally indistinguishable from diffuse andro- 
blastoma patterns in both the testis and the 
ovary. Second, the existence of testicular 
granulosa cell tumors,*” ** although rare, 
cannot be denied (Fig. 36). Third, we have 
recently observed formation of Leydig cells 
in the stroma of a teratoid testicular growth 
adjacent to trophoblastic tissue and have 
interpreted it as a local response to the inter- 
stitial cell stimulating effect of chorionic gon- 
adotrophin.*® This should not be surprising 
in view of the well-recognized development 
of interstitial cells either from ovarian theca 
or testicular stroma. 

The functional capacities of gonadal 
stroma are probably even more far-reaching 
than thus far indicated. The ovarian 
“fibroma” associated with the Meigs’ syn- 
drome might be a thecoma with mineralo- 
corticoid activity. The association of extra- 
ovarian thecomas (designated in the past as 
fibrous mesotheliomas) with hypoglycemia 
and nephrosis suggests a relationship to 
adrenal hormones. We have also seen a 
testicular tumor, apparently of Leydig cells, 
which was producing corticoids.*’ The exist- 
ence of concomitant proliferative lesions of 
hormone-producing elements in both adrenal 
and gonad in either men or women further 
testifies to the multipotentiality of the tis- 
sues in the endocrine derivatives of the uro- 
genital ridge. Steroids not ordinarily pro- 
duced under normal conditions might also 
be formed with unexpected functional mani- 
festations resulting. 

Sertoli cell tumors or tubular adenomas 
in dogs present features which have been 
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Fig. 36. Gynoblastoma (granulosa cell tumor) of 


human testis. (Courtesy of Dr. Alvin Foord.) 
(x90; reduced %.) 


well documented.” * As was recognized by 
Teilum,* the appearance of 
these canine neoplasms strikingly resembles 
that of certain of the human gonadal tumors 
which he has designated androblastomas. 
The simultaneous occurrence of Sertoli cell 
tumor and interstitial cell tumor in the same 
testis has been observed.® This phenomenon 
has been explained on the basis of estrogen 
production by the sustenacular elements of 
the Sertoli cell tumor, the estrogen in turn 
causing the hyperplasia of the Leydig cells. 
It may be that, in this situation, the local 
action of the estrogen is more intense than 
the systemic effect, for the interstitial cell 
hyperplasia is not always bilateral. It is also 
sometimes difficult to differentiate between 
neoplastic Sertoli cells and Leydig cells in 
some of these growths. Probably local ef- 
fects of hormones produced by one element 
in the tumors under consideration is re- 
sponsible for the emergence of the other 
component from undifferentiated tissue as 
in embryogenesis. 


microscopic 


It is of further interest that the most gen- 
erally recognized tumor in men is the one 
which differentiates toward adult female 
gonadal while the 
known women manifests the 
emergence of male complexes. Although this 
may merely reflect the fact that clinical 
recognition is easier if alterations toward the 
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characteristics of the opposite sex are en- 
countered, it may be that the somatic hor- 
monal environment influences the primitive 
tissue to differentiate toward the adult 
gonadal structures of the opposite sex. An- 
other point worthy of note is the prominence 
of Leydig cell formation in the masculiniz- 
ing tumors in women and the frequency 
with which tubular structures appear in the 
feminizing growths in men. 

Within one and the same ovarian tumor, 
both human and animal, there are often 
frank transitions between tubular, stromal, 
and granulosal patterns. Mackinlay, who 
recognizes the common histogenesis of Ser- 
toli and granulosa cell, has rightly com- 
mented that the textbook illustrations in- 
tended as a guide to the differentiation of 
granulosa tumor and arrhenoblastoma often 
better serve to emphasize their similarities.*° 
Teilum, however, does not recognize the 
homology of the Sertoli and the granulosa 
cell, and regards the Sertoli cell tumors as 
being unrelated to the granulosa cell tumor.* 
Nevertheless, he clearly states® that the dif- 
fuse granulosa cell tumor of the ovary can- 
not always be distinguished from the diffuse 
undifferentiated ovarian androblastoma on 
morphologic grounds. Since he recognizes 
the morphologic transitions between these 
two tumors, it is difficult to understand why 
he excludes the granulosa cell tumor from 
the group, regardless of its rarity in the 
male, since his proof of the common histo- 
genesis of testicular and ovarian androblas- 
tomas is based on the morphologic identity 
of the tumors and the existence of transitions 
between the different forms.® Further, 
Teilum does not recognize any direct rela- 
tion between theca-lutein cells and the cell- 
types of androblastomas, an untenable posi- 
tion if the morphologic transitions of these 
tumors and the embryonic homologies of 
theca-lutein and interstitial cells of Leydig 
are recognized. 

However, even Teilum’s restricted con- 
cepts of homologous ovarian and testicular 
tumors have not as yet been completely ac- 
cepted, largely on the grounds that experi- 
mental proof has been lacking.*® As a result, 
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major confusion in the understanding of 
these tumors persists in at least three areas. 
The first of these follows from the dogged 
insistence in retaining classifications based 
largely on the hormonal effects in the host. 
While these effects are certainly arresting, 
hormonal secretion alone does not constitute 
an adequate or logical basis for the nomen- 
clature of the tumors. As emphasized by 
Teilum, and demonstrated by our studies of 
fowl, hormonal production will depend upon 
the cell types in the tumor, their relative 
preponderance, and their degree of differen- 
tiation. The net effect upon the host will be 
due in a large measure to the androgen/ 
estrogen ratio, which will obviously vary 
from tumor to tumor. Further, the sex of 
the human host may play a part, for the 
effects of excess androgen in a male could 
easily go undetected. It is no wonder that 
systems of classification based chiefly on hor- 
monal activity have led to inexplicable and 
paradoxical problems of nomenclature. 

A second major source of confusion lies 
in the area of the theoretical histogenesis of 
tumors in general. The implicit, rigid, but 
incorrect assumption that all tumors are the 
counterparts of adult differentiated struc- 
tures is often made. The consequence of this 
line of reasoning is the acceptance of neo- 
plastic transformation in embryonic rests or 
vestigial structures of the opposite sex to ac- 
count for “testicular” tumors in the ovary 
and “granulosa” tumors in the testis. Robert 
Meyer, who proposed the term “arrheno- 
blastoma,” although he first employed “an- 
dreiblastoma,”’ postulated that this tumor 
arose from persistent undifferentiated male 
anlagen or from the rete ovarii. Neverthe- 
less, he clearly recognized that every em- 
bryonic sex gland had the potential faculty 
of developing in a male or female direction, 
and he insisted that the diagnosis of ar- 
rhenoblastoma should not be made solely on 
the basis of hormonal excretion.*? Many 
others have followed this explanation of his- 
togenesis, despite the fact that no direct 
experimental proof of the process in the 
gonad exists. On the contrary, Guthrie’s ex- 
periments indicate that the ovarian tumors 
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arise from cells which are capable of divid- 
ing, the “reserve” cells, rather than from 
postmitotic cells, and that tumors can ex- 
press only the potentialities of their cells of 
origin as regards their capacity for differen- 
tiation. In the gonad, as in many other or- 
gans and tissues, there are nongerminal “re- 
serve” cells in abundance. 

In the usual course of events, some of the 
daughter cells differentiate; others remain 
undifferentiated and capable of dividing, to 
give rise to additional daughter cells which 
mature in turn. Hyperplasias of testicular 
Leydig cells, seasonal maturation of avian 
Leydig cells from undifferentiated stroma, 
and the cyclical formation of ovarian theca- 
lutein cells and granulosa cells are evidence 
of the existence of nongerminal cells in adult 
gonads which can, and normally do, divide 
and differentiate. Therefore, we do not be- 
lieve that it is necessary to postulate neo- 
plastic transformation in “rests” and vestiges 
to account for the histogenesis of these tu- 
mors. Further, it is to be expected that un- 
differentiated reserve cells might retain the 
capacity for differentiation which they pos- 
sessed in embryonic life, and that in the 
gonad the capacity is that of bipotential dif- 
ferentiation. The role of genetic factors is 
just beginning to be understood on the heels 
of the recognition of sex chromatin. 

A third source of confusion centers about 
the question of proper terminology, a matter 
which has stimulated considerable discus- 
sion. A generic designation which would em- 
phasize the common histogenesis of these 
gonadal tumors is destrable. We believe that 
the group should include the tubular andro- 
blastoma (“Sertoli cell’ tumor) of the testis, 
the stromal androblastoma, and the inter- 
stitial cell tumor of the testis, the arrheno- 
blastoma, diffuse and folliculoid granulosa 
cell tumor, thecoma, luteoma, and _ inter- 
stitial cell tumor of the ovary. We must, of 
course, concede that an occasional “hilus 
cell” tumor does arise from “rests.” This is 
an extension of Teilum’s concepts, in that it 
includes granulosa cell tumors and thecomas. 
From this point of view, the term “andro- 
blastoma” is not entirely suitable, as it im- 
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plies derivation from a masculine element, 
A term implying duality or bipotentiality 
such as “gonadoblastoma,”’*? or Meyer's 
“gynandroblastoma”*' might be more satis- 
factory. ‘“Feminizing mesenchyma,’®* a 
term used by Novak and Novak, who accept 
the common histogenesis of theca and granu- 
losa cell, is not suitable, as it excludes ar- 
rhenoblastoma and also takes no cognizance 
of the testicular series. Morris and Scully’s 
“sex cord—mesenchyme tumors,’*® which 
include granulosa-theca and Sertoli-Leydig 
(arrhenoblastoma) tumors, together with 
their lipoid cell group, adequately covers the 
ovarian homologues, but none of these terms 
would suffice as a generic designation for 
the entire group. As regards Mackinlay’s 
proposal to designate the entire ovarian 
group “granulosa cell tumors’*® there are 
two major criticisms: the testicular homo- 
logues are entirely ignored and the proposal 
rests upon the idea that the tumor cells are 
“essentially female.” It seems unlikely that 
they are any more “essentially female” than 
they are “essentially male.” The entire group 
could be designated as the gynandroblas- 
tomas, with androblastoma employed if the 
direction of differentiation is toward tubules 
and/or interstitial cells; gynoblastoma could 
be used if specialized stroma and_theca- 
granulosa patterns dominate the picture. 
The qualifying adjectival “feminizing” or 
“masculinizing” would make clear which 
functional hormonal effect dominated the 
clinical manifestations. 


Summary 


Experimental tumors, growths both mor- 
phologically and functionally comparable to 
androblastomas or arrhenoblastomas, can be 
produced in fowl by destruction of the func- 
tional left ovary and resultant overgrowth 
of the vestigial right gonad. However, identi- 
cal growths frequently result when radio- 
active colloidal chromic phosphate is in- 
jected into the left ovaries of hens and 
rarely when the testes of roosters are trau- 
matized or treated with caustic chemicals. 
The growths which result when ovarian or 
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spleen or thymus of castrated rats and the 
tubular complexes which form spontaneously 
in the ovaries of aged rats are strikingly 
similar to the lesions in the birds. Both the 
rodent and the avian gonadal overgrowths 
resemble certain spontaneous tumors of the 
dog’s testis and the human ovary or testis. 

The homology of Sertoli to granulosa cells 
and of theca-lutein elements to Leydig cells 
has been recognized by experimental and 
comparative embryologists. In the light of 
these homologies, the tumors can be viewed 
as neoplasms made up of cells which have 
retained their embryonic bipotential capaci- 
ties, and which can differentiate toward ele- 
ments resembling nongerminal epithelial and 
supporting structures of the gonad of either 
sex. This concept is supported by evidence 
that nongerminal cells capable of division 
and differentiation exist in the adult gonad 
of both sexes and that in experimental 
tumorigenesis it is these cells which partici- 
pate rather than vestigial structures or em- 
bryonic rests. 

Endocrinologic activity of the tumor de- 
pends on the types, relative proportions, and 
degrees of differentiation of the hormone- 
secreting cells, which vary considerably from 
neoplasm to neoplasm. Hormonal secretion 
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alone does not constitute an adequate basis 
for nomenclature. 

The common histogenesis of granulosa 
cell tumors, arrhenoblastomas, luteomas, 
and Leydig cell tumors of the ovary, as well 
as of the Sertoli cell tumors (tubular andro- 
blastomas), diffuse androblastomas, and 
granulosa and interstitial cell tumors of the 
testis is emphasized. A generic designation 
for the entire group, which would emphasize 
the common histogenesis, would be desirable, 
and the old term “gynandroblastoma” is 
suggested. “Androblastoma” and “gynoblas- 
toma” are proposed as names for the sub- 
types, depending upon whether the direction 
of differentiation is toward tubules and in- 
terstitial cells or toward stroma and follicu- 
lar complexes, and, if needed, the adjectival 
designations of “masculinizing” or “feminin- 
izing” could be used to indicate functional 
activity. 


Drs. Henry L. Jaffe and Warren J. Zager 
kindly supplied the radioactive isotope and aided 
in its administration. Dr. Rodney Carleton and 
Eileen Drutz aided in several aspects of the 
work. The slides were prepared by Eugene 
Rogers, Ph.D., and the photographs by Maurice 
LeCover. 
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WHEN one deals with ovarian tumors in 
children, early recognition and treatment 
are of paramount importance. Because the 
condition is obscure and often not thought 
of, it may not come into consideration be- 
fore some complicating factor arises. At 
times the diagnosis is difficult since some of 
these new growths occur in very young 
children. Symptoms that stem from these 
tumors are usually minimal, and little dis- 
comfort is felt until they attain considerable 
size. In almost one third of these cases, 
twisting of the pedicle is what leads to its 
discovery. A neoplasm should always be con- 
sidered when one observes lower abdominal 
pain, a pelvic or abdominal mass, precocious 
puberty, or vaginal bleeding when seen prior 
to the onset of the menses. When a lower 
abdominal mass is discovered, even when 
ovarian tumor is considered, it is important 
to rule out other conditions such as disten- 
tion of the bladder; kidney tumor; cysts of 
the mesentery, urachus, or liver; collection 
of blood in the vagina or uterus; appendi- 
ceal abscess; intussusception, and ascites. 

The early treatment of ovarian tumors is 
significant because of its operative urgency. 
A delay in operation may prove disastrous. 
Neglected cases may develop complications 
such as hemorrhage, rupture, infection, sup- 
puration, necrosis, and gangrene and may 
even result in early death.® 

Although the most common site of neo- 
plasm in children is the ovary, it is ap- 
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parent that this entity is uncommon par- 
ticularly in the younger age group. Gardner, 
as reported by Loeb and Levy,” analyzed 
607 cases of ovarian tumor in relationship 
to age incidence. He observed 34 patients 
between the ages of 6 and 20 and reported 
no case in a child below the age of 6. 

Ovarian tumors have been known to oc- 
cur in both extremes of life, and the fre- 
quency in children increases as they ap- 
proach puberty. While dermoid cysts ap- 
pear most frequently in the childbearing 
age, they have been known to be present in 
the very young. Lexer™* reported a dermoid 
cyst in a 7-week-old infant, Pye-Smith?° 
found one in a child of 10 months of age, 
and de Sant’Anna® found one in a child of 
one year of age. Giraldes’® was the first to 
perform an ovariotomy in a child of 13 
(1866). Sims** removed a multilocular cyst 
in a child of 11% years of age (1880). 

The rarity of occurrence of ovarian tu- 
mors is supported by a review of the litera- 
ture. Olshausen’s report in Geist’s Ovarian 
Tumors® on a study of 1,764 patients with 
ovarian cysts revealed them to be present 
in 1.4 to 18 per cent of all gynecological 
patients, 61 of which were in girls under 
20 years of age. 

Hubert,’? in 1901, collected and studied 
175 cases of tumors in children up to the 
age of 17. There were 115 benign and 60 
malignant tumors in this group. In 1904 
Wiel?® reviewed 60 cases, one third of which 
were of a malignant variety. In 1929 Lan- 
non, quoted by Taussig,”° found only 5 cases 
in 12,260 admissions at the Children’s Hos- 
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pital of Boston. Loeb and Levy,** in 1931, 
reported 35 additional cases—10 malignant, 
25 benign. In 1937 Witzberger and Agerty”’ 
surveyed the world literature of tumors in 
children up to 10 years of age and found 
186 cases. Of these tumors 46 were der- 
moids, 60 were simple or multilocular cysts, 
and 70 were malignant neoplasms. Ladd 
and Gross,’* in 1941, found 25 young fe- 
males with tumors in their study at the 
Children’s Hospital of Boston. A compila- 
tion of their statistics and the preceding 
literature revealed a malignancy rate of 60 
per cent. 

Costin and Kennedy‘ in their study of 
ovarian tumors in children over a 25 year 
period reviewed 22 cases found at the Mayo 
Clinic. Their analysis which included 200 
cases found in the literature showed that 
one third of these tumors were malignant. 

In 1947 Dargeon® examined the records 
of 14 previously unreported cases that he 
had observed in the pediatric and surgical 
services of the St. Luke’s, St. Vincent’s, 
and Memorial Hospitals of New York City. 
Four of these tumors were malignant. Butt* 
of London, Ontario, in 1955 reported a 
series of 25 cases in children up to 14 years 
of age, 4 of which were malignant. Ajit 
Mehta” of Bombay, India, in 1958 reported 
6 interesting cases of ovarian tumors in chil- 
dren 15 years of age or younger, 4 of which 
were malignant. In addition to the collected 
series, various authors have sporadically 
recorded specific types of tumors and their 
sequelae found in children.’ * * 

Our impression of such ovarian tumors 
was that they were usually cystic and that 
the majority were benign. Accordingly, a 
complete review of neoplasm appearing in 
young females was made at the Sinai Hos- 
pital of Baltimore from 1947 to 1957 in- 
clusive. We conducted a thorough search 
of the charts of these patients, up through 
the age of 18, whose final diagnosis was 
ovarian tumor. 

The majority were admitted to the gyne- 
cological service although a small propor- 
tion were operated upon by general sur- 
geons. The histories, physical findings, op- 
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erative notes, and pathological reports were 
scrutinized with the determination of age, 
type of tumor, operation performed, and 
the pathological diagnosis in mind. A com- 
pilation of the various data presented many 
unusual and pertinent points of information. 

A total of 27 patients were found to have 
true ovarian neoplasms. Of this number, 8 
were between the ages of 16 and 18. This 
was purposely calculated since some ob- 
servers would be inclined to not consider 
patients of 17 and 18 as being within the 
pediatric age limit. The remaining 19 tu- 
mors were in children up to the age of 15. 
Of this number, 8 were cystic dermoids; 6 
were solid teratomas, only one of which 
proved to be malignant. Two other solid 
tumors were found—one a fibrosarcoma, the 
other a dysgerminoma. There were 6 pa- 
tients with papillary cystadenomas. There 
was one large follicular cyst, the diameter of 
which was 6 cm., one germinal cyst, and 
one large corpus luteum cyst. Two patients 
had large simple serous cysts. A thorough 
follow-up of these patients revealed that 
all of them are living and well today, ex- 
cept the one with a malignant teratoma. 
She died shortly after operation. 

In our review of these cases, we find our- 
selves not in agreement with the percentage 
of malignant tumors observed elsewhere. 
Our study reveals only 3 of the malignant 
variety. The patient with the dysgerminoma 
and the one with fibrosarcoma are alive and 
well. The only death occurred in the pa- 
tient with the malignant teratoma. A fur- 
ther note of interest is that the tumors were 
predominantly cystic. 

The most prevalent symptom common to 
all was pain; menstrual aberration was un- 
common. The most usual sign was the 
presence of an abdominal mass. This was 
present in all of our patients. A diagnosis of 
twist of the pedicle was made and _ sub- 
stantiated at operation in 20 of the 27 
patients. In itself, this may be considered 
remarkable since in the early age group it 
is often extremely difficult to differentiate 
this from other acute abdominal catas- 
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Table I. Patients with ovarian tumors 
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Case No. | Initials | Age (years) | Type of tumor 
1 B. E. 15 Pseudomucinous cystadenoma of right ovary 
2 S. P. 7 Teratoma of left ovary 
3 L. D. 18 Dermoid cyst of right ovary 
+ B.A. 15 Dysgerminoma of left ovary 
5 P. L. 13 Teratoma of left ovary 
6 P.G. 13 Dermoid cyst of left ovary 
7 E. S. 15 Simple serous cyst of right ovary (6 by 6 cm.) 
8 S. H. 15 Papillary cystadenoma of left ovary 
9 D. B. 18 Fibrosarcoma of left ovary 
10 PF 17 Dermoid cyst of right ovary 
11 G. A. 18 Dermoid cyst of left ovary 
12 M. W. 15 Papillary cyst of right ovary 
13 S. L. 17 Teratoma of left ovary 
14 7. w. 4 Dermoid cyst of right ovary 
| be D.D. 15 Papillary cystadenoma of right ovary; serous 
cyst of left ovary 
16 J. H. 10 Teratoma of left ovary 
17 E. A. 18 Dermoid cyst of left ovary 
18 S.C. 18 Papillary cystadenoma of left ovary 
19 H. L. 12 Teratoma of left ovary 
20 A. C. 15 Dermoid cyst of right ovary 
21 A. H. 13 Follicular cyst of right ovary (6 by 6 cm.) 
22 L. P. 13 Germinal cyst of left ovary 
23 M.S 15 Corpus luteum cyst of right ovary (6 by 4 by 3 cm.) 
24 D.P 15 Serous cyst of right ovary 
25 E.K 15 Teratoma of left ovary, malignant 
26 Ss. P 15 Papillary cyst of left ovary 
27 C.R 17 Bilateral dermoid cysts 


cur in any of these patients, yet, because 
of the frequency of the twist of the pedicle, 
the tumor was often found to be hemor- 
rhagic and even gangrenous. In the older 
age group one patient had bilateral dermoid 
cysts. They were resected; subsequently she 
has had regular periods, has since been mar- 
ried, and has had several children. 

Of the 27 tumors studied in this series, 
14, or over half, were teratomatous lesions. 
Herbut™* and Smith and Gault** define a 
teratoid tumor as a neoplasm composed of 
tissues that are not normal to the part. 
There are three categories: (1) cyst com- 
posed of ectodermal origin; (2) dermoid 
cyst composed of ectodermal and meso- 
dermal origin; and (3) teratoma composed 
of ectodermal, mesodermal, and endoder- 
mal origin. Only the latter two appear in 
the ovary. Generally speaking, dermoid cysts 
are more apt to be cystic in nature while 
teratomas are more apt to be solid. The 
dermoid cyst is most often benign but in 3 
per cent become malignant while tera- 


tomas may often be malignant (50 to 75 
per cent).*? 

The causative factor in the development 
of ovarian tumors is still undetermined. Ac- 
cording to Geist® they may be congenital 
in origin. So few cases have been reported, 
however, where this finding can be sub- 
stantiated that they fail to explain the 
origin and development of neoplasm as a 
whole. Teratomas may have a congenital 


Table II. The relationship of malignant to 


benign tumors 
Ma- 
lignant | Benign 
Author and year tumors | tumors 
Hubert, 1901 60 115 i 
Weil, 1904 20 40 H 
Loeb and Levy, 1931 10 25 i} 
Witzberger and Agerty, 1937 70 116 Hi 
Dargeon, 1947 4 10 ii 
Costin and Kennedy, 1948 65 135 Hy 
Butt, 1955 4 21 Mt} 
Mehta, 1958 4 2 ih 
Present series 3 24 i 
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basis since the anlage has been indicated 
to be present before birth. The factor that 
stimulates the anlage to growth is still un- 
known. At the beginning of life asexual re- 
production takes place. Because of the un- 
known stimulus some cells of the body may 
grow. It is an asexual attempt of genital 
cells to form an embryo, usually the cephalic 
extremity.*® 

A possible theory in the formation of a 
germinal inclusion cyst is that the germinal 
epithelium occasionally dips down into the 
stroma and the substance of the ovary sur- 
rounds it to form an inclusion cyst.*® 

A recent investigation by Reynolds,?* who 
worked with rabbits, offers an unusual the- 
ory into the mechanism of production of 
ovarian cysts. He feels the underlying basic 
component is the presence of an endocrine 
imbalance. His_ studies indicate that 
straightening of the normally spiraled ovari- 
an arteries with the consequent increase in 
the hydrostatic fluid pressure into the nearby 
follicle can create cysts. The maintenance 
and growth of the normal spiral shape is 


Table III. Patients with cystic ovaries 
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the result of estrogenic stimulation. There- 
fore, it is conjectured that the greater fre- 
quency of cysts in later infancy compared 
to the neonatal period can be explained by 
the disappearance of the maternal hormone 
from the blood. 

While searching the charts for ovarian 
tumors, we found a second group of 26 
patients who had been operated upon with 
a diagnosis of ovarian cyst. This group 
ranged from 7! to 18 years of age. The 
operating surgeons represented a variety of 
general surgeons and gynecologists. An ex- 
amination of the histories and physical find- 
ings determined that in this series the pre- 
dominating symptom was pain. On every 
occasion the preoperative diagnosis was 
acute appendicitis. At operation one or both 
ovaries were found to have small cystic 
enlargements. These ovaries were either 
resected, punctured, or removed. In one 
young child a bilateral oophorectomy was 
performed. 

A perusal of the accompanying patholo- 
gist’s report revealed that the specimens 


Case 
No. Initials ( 


Pathological diagnosis 


Operation 


DRO RUM VS 


Hemorrhagic corpus luteum cyst of right ovary 
Small follicular cyst of left ovary 
Corpus luteum cyst of right ovary 
Graafian follicle cyst of right ovary 
Corpus luteum cyst of right ovary 
Small cyst of right ovary 

Small serous cysts of ovaries 

Corpus luteum and follicle cysts of right ovary 
Corpus luteum cyst of right ovary 
Graafian follicle cyst of right ovary 
Follicle cyst of right ovary 

Simple cysts of right ovary 

Corpus luteum cyst of right ovary 
Corpus luteum cyst of right ovary 
Simple cyst of right ovary 

Corpus luteum cyst of left ovary 
Small simple cyst of right ovary 
Small follicular cyst of right ovary 
Small follicular cyst of right ovary 
Simple follicular cysts of right ovary 
Simple follicular cysts of right ovary 
Simple follicular cysts of right ovary 
Simple follicular cysts of right ovary 
Simple cyst of left ovary 

Simple follicular cyst of right ovary 
Corpus luteum cyst of right ovary 


Right oophorectomy 
Left oophorectomy 
Right oophorectomy 
Right oophorectomy 
Right oophorectomy 
Right oophorectomy 
Bilateral oophorectomy 
Resection of ovary 
Resection of ovary 
Resection of ovary, 
Resection of ovary 
Resection of ovary 
Right oophorectomy 
Resection of ovary 
Resection of ovary 
Resection of ovary 
Right oophorectomy 
Right oophorectomy 
Resection of ovary 
Resection of ovary 
Resection of ovary 
Puncture of cysts 
Right oophorectomy 
Left oophorectomy 
Resection of ovary 
Resection of ovary 


| 
years) | 
12 
2 15 
3 12 
4 17 
5 17 
16 
7 
8 14 
9 15 
10 15 
11 14 
12 16 
13 16 
14 17 
15 14 
16 16 
17 15 
18 18 
19 14 
20 14 
21 17 
22 17 
23 16 
24 18 
25 18 
26 12 
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showed either small simple follicular or 
corpus luteum cysts. The needless and in- 
discreet destruction and sacrifice of normal 
ovarian tissue is decried and condemned. 
It is a known and proved fact that 85 to 90 
per cent of ovarian cysts of 5 cm. or less in 
diameter disappear spontaneously and never 
need surgical intervention.24_ We are in 
hearty agreement with Bonney”? when he 
states: “Surgeons are much more conserva- 
tive than they were in the past, yet there 
is some room for improvement. The re- 
moval of a single ovary for some trivial ab- 
normality is still quite common, and that 
on the right side being the usual victim 
because it is accessible through an appen- 
> We further accentuate 
the necessity of conservation in the handling 
of ovarian tissue, this being particularly true 
in the young age group. 

The treatment of ovarian tumors in chil- 
dren is necessarily a surgical one. The di- 
agnosis is often clouded because of the in- 
ability to obtain a proper history, yet a 
careful examination with the use of the 
usual laboratory facilities is conducive to 
good results. While conservatism is the man- 
ner of choice when a lesion is benign, there 
is little reason to hesitate to perform a radi- 
cal procedure once it has been determined 
that a given lesion is malignant. We empha- 
size the need of an adequate evaluation of 
the tissue by an established pathologist in 
the operating room. 

In removing a twisted pedicle cyst, clamp- 


dectomy incision.’ 
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ing of the pedicle is always done proximal 
to the twisting before manipulation. This is 
of utmost importance in order to prevent 
embolic phenomena. Attention to preopera- 
tive and postoperative supportive therapy is 
important. 


Summary and conclusion 


1. A review of the literature concerning 
ovarian tumors in children was made. 

2. A 10 year study of this entity was 
made at the Sinai Hospital of Baltimore 
from 1947 to 1957, inclusive. 

3. Although most authors find a high 
percentage of malignancy of tumors in chil- 
dren this was not apparent in the Sinai 
Hospital series. 

4. Another group of young patients were 
studied in the same years. Here, young fe- 
males were subjected to laparotomy and, 
in addition to the removal of the appendix, 
ovaries containing small cystic masses were 
either resected or removed. 

5. The authors stress early recognition of 
Ovarian tumors so that removal may take 
place before complicating factors arise. 

6. Extreme conservatism is stressed in 
the treatment of ovarian tissue. 


We wish to acknowledge with thanks the 
assistance of Mrs. Evelyn Carter, Record Li- 
brarian of Sinai Hospital, and her staff in 
compiling the statistics of the hospital records. 
We are indebted to the members of the gyn- 
ecological staff of Sinai Hospital for permission 
to use their cases in this study. 


REFERENCES 


1. Benson, C. D., and Fulton, H. E.: J. Michi- 
gan M. Soc. 49: 932, 1950. 

2. Berkeley, C., and Bonney, V.: A Textbook 
of Gynecological Surgery, ed. 5, New York, 
1948, Paul B. Hoeber, Inc., p. 582. 

3. Butt, J. A.: Am. J. Osst. & Gynec. 69: 833, 
1955. 

4. Costin, M. E., Jr., and Kennedy, R. L. J.: 

Am. J. Dis. Child. 76: 127, 1948. 

Dargeon, H. W.: Pediatrics 3: 773, 1949. 

de Sant’Anna, J.: Gynécologie 1: 213, 1896. 

Einsel, I. H., Bowman, R. E., and Koletsky, 

S.: A. M. A. Am. J. Dis. Child. 86: 568, 

1953. 

Finola, G. C., Quitangon, L., and Pontius, 


G. V.: Am. J. Osst. & Gynec. 73: 690, 
1957. 

9. Geist, S. H.: Ovarian Tumors, New York, 
1942, Paul B. Hoeber, Inc., p. 307. 

10. Giraldes, A.: Personal communication to 
Bourde, I. M.: Marseilles M. J. 64: 69, 1927. 

11. Herbut, P. A.: Gynecological and Obstetrical 
Pathology, Philadelphia, 1953, Lea & Febiger, 
p. 509. 

12. Hubert, Rudolf: Inaugural Dissertation, Gies- 
sen, August-September, 1901. 

13. Ladd, W. E., and Gross, R. E.: Abdominal 
Surgery of Infancy and Childhood, Phila- 
delphia, 1941, W. B. Saunders Company, p. 
389. 


re- 
re- 
ed 
by 
yne 
ian 
26 

ith 
up 
‘he 
of 
= 
id- 
re- 
ry 
vas 
stic 
1er 
yne 
vas 
ylo- 
ns 

my 


994 Radman and Korman 


Lexer, E.: Arch. klin. Chir. 62: 35, 1900. 
Loeb, M. J., and Levy, W.: Arch. Pediat. 
49: 651, 1932. 

Mehta, A.: Ovarian Tumors in Children, 
Obst. & Gynec. Surv. 14: 284, 1959. 

Pattee, C. J., Tweedie, F. J., and Geddes, 
A. K.: Canad. M. A. J. 76: 573, 1957. 
Pedowitz, P., Felmus, L. B., and Grayzel, D. 
M.: Am. J. Osst. & Gynec. 70: 1284, 1955. 
Proane, C. C. A.: J. Internat. Coll. Surgeons 
16: 724, 1951. 

Pye-Smith, P. H.: Tr. Path. Soc. London 37: 
499, 1886. 


. Radman, H. M., and Korman, W.: Am. 


Pract. & Digest Treat. 9: 745, 1958. 
Reynolds, S. R. M.: Am. J. Osst. & GyNEc. 
53: 221, 1947. 

Sims, H. M.: Personal communication to 


May, 1960 
Am. J. Obst. & Gynec, 


Howard Kelly in Keatin, J. M., editor, 
Cyclopedia of Diseases of Children, Phila- 
delphia, 1890, J. B. Lippincott, vol. 3, p. 
735. 

Smith, L. W., and Gault, E. S.: Essentials 
of Pathology, ed. 3, Philadelphia, 1948, The 
Blakiston Company, p. 320. 

Taussig, F. S.: Revised by Allen, W. M.: 
Brennemann’s Practice of Pediatrics, Hagers- 
town, Md., 1959, W. F. Prior Co., p. 25. 
Wiel, H.: Bull. Johns Hopkins Hosp. 16: 
102, 1905. 

Witzberger, C. M., and Agerty, H. A.: Arch, 
Pediat. 54: 339, 1937. 


The Esplanade Apartments 
Baltimore 17, Maryland 


14. 
15. 
16. 
24. 
17. 
18. 25. 
19. 
26. 
20. 
27. 
28 


Bilateral functioning cystadenofibromas 


of the ovaries 


Report of a case 


DASNI 


FERNANDO DEL CORRAL, 
E. C. HAMBLEN, M.D. 


Durham, North Carolina 


CysTADENOFIBROMA, a rare variant 
of benign cystomas of the ovary, is generally 
regarded as a nonfunctioning benign tumor. 
Small tumors of this kind are relatively com- 
mon, but the large, typical unilateral fibrous 
tumor with multiple cysts is extremely rare.* 
The present case is reported both because of 
its rarity and because there is evidence of 
functional activity. 


Case report 


History. A. S. L., a 45-year-old white married 
woman, was found to have bilateral pelvic masses 
in May, 1958, and was admitted for surgical 
treatment in July, 1958. She first had been seen 
at Duke Hospital in 1941 for amenorrhea of 51% 
years’ duration. Endocrine survey at that time 
yielded no data explanatory of the ovarian fail- 
ure, and no treatment was given. 

In 1944 the patient returned because of pro- 
gressive loss of vision. A chromophobe adenoma 
of the pituitary was found and partially was re- 
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moved by the neurosurgical staff. She received 
postoperative irradiation therapy. At this time, 
no endocrine studies were undertaken and no 
endocrine therapy was given. Menstrual periods 
did not return, and in 1949 urinary gonadotro- 
pins were less than 1 rat uterine unit per 24 
hours (normal adult female values range from 
2 to 10 rat uterine units per 24 hours, average 
5). At that time she also had a positive Kepler 
water test, and the urinary 17-ketosteroids level 
was 4.82 mg. per 24 hours (normal adult female 
values are 4 to 14 mg. per 24 hours). 

In 1951, following an appendectomy at an- 
other hospital, she had 3 to 4 episodes of vaginal 
bleeding occurring at intervals of 6 to 12 months, 
each lasting approximately 5 days and requiring 
2 to 3 pads per day; the last of these occurred 
in 1953. The patient regarded these as normal 
menstrual periods. She bled 4 days prior to ad- 
mission in July, 1958, and required one pad per 
day. She also complained of right lower quad- 
rant discomfort which had been present for a 


‘few months prior to admission and which was 


made worse by straining at the stool. 

She had had two uncomplicated pregnancies 
and deliveries, the last one in 1936, following 
which she had only one scanty episode of bleed- 
ing and no more until 1951. 

Physical findings. The patient was a slightly 
obese white woman of rather sluggish behavior. 
The blood pressure was 130/80 with no postural 
change. The skin was coarse but moist and warm; 
body and facial hair was of normal gynecoid 
distribution. Ocular examination showed left op- 
tic atrophy with blindness and a right temporal 
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Fig. 1. Cystadenofibroma of the ovary. Multiple 
cysts lined by one layer of cuboidal epithelium 
surrounded by dense fibrous stroma. (Hematoxylin 
and eosin. x100; reduced %.) 


hemianopsia. The breasts were Stage IV (Stratz’s 
classification) with some engorgement but no 
tenderness. There was slight tenderness in the 
right lower quadrant but no mass could be felt 
on abdominal examination. 

On pelvic examination, the patient was found 
to have a gynecoid hair pattern, normal labia 
and glands, and a scarred perineum from obstet- 
rical trauma. The vaginal mucosa was moist, well 
rugated, and apparently well estrogenized. The 
cervix was benign; the uterus was not well out- 
lined but appeared to be anterior and probably 
of normal size. It sounded 2'% inches without 
obstruction and with a slightly bloody return. A 
mobile, semicystic mass about 8 by 6 cm. was 
found in the right adnexa and a separate 3 by 
4 cm. cystic mass was found in the left adnexa. 

Pertinent laboratory data. The hemoglobin 
level was 13.2 Gm. per cent; urinalysis gave nor- 
mal findings; electrocardiogram gave normal find- 
ings; plain roentgenogram of the abdomen 
showed ovarian masses. Intravenous pyelography 
revealed normal findings. A roentgenogram of the 
_skull showed a bone flap and enlarged sella tur- 
cica. Serum electrolytes were all of normal levels. 
Studies regarding thyroid function gave these 
data: -basal metabolic rate —22 per cent, serum 
protein-bound iodine 3.5 pg per cent (normal 
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Fig. 2. Endometrium under low power. Tortuosity 
and cystic dilatation of the endometrial glands. 
(Hematoxylin and eosin. x100; reduced %.) 


4 to 8 wg per cent), 24 hour radioactive iodine 
uptake 8 per cent (normal 15 to 45 per cent), 
and serum cholesterol level 311 mg. per cent. 
Urinary 17-ketosteroids level was 6.3 mg. per 24 
hours and 17-hydroxycorticosteroids 3.4 mg. per 
24 hours (normal adult values, 2 to 12 mg. per 
24 hours). Level of urinary gonadotropins was 
less than 1 rat uterine unit per 24 hours. En- 
dometrial biopsy showed proliferative (estro- 
genic) endometrium. Vaginal cytology was re- 
ported as Class II (atypical, benign). 

Surgical record and follow-up. Intramuscular 
cortisone acetate 200 mg. per day for 3 days was 
given and intravenous hydrocortisone sodium suc- 
cinate 100 mg. immediately before operation. Bi- 
lateral semicystic ovarian tumors were found at 
operation: a total hysterectomy with bilateral sal- 
pingo-oophorectomy was performed. Convales- 
cence was uneventful and the patient was dis- 
charged 9 days later on cortisone acetate by 
mouth, 12.5 mg. every 12 hours, and one grain 
of desiccated thyroid gland, USP, daily. 


Pathologic findings. 

Gross examination. The uterus measured 7.5 
cm. in length and 5 cm. in width at the fundus. 
There was some old blood and a small polypoid 
projection in the uterine cavity. The right ovar- 
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jan cyst was 7.0 cm. in its greatest diameter. Its 
wall varied from 1.0 to 0.1 cm. in thickness, and 
within the cyst wall there were several small 
cystic areas containing clear fluid. The left ovary 
also contained several small cysts; the largest 
measured 3 cm. in diameter and it had essen- 
tially the same character as the cyst of the op- 
posite ovary. 

Histologic examination. Both ovarian tumors 
showed the same histologic picture of cystadeno- 
fibroma (Fig. 1) consisting of multiple cysts lined 
by one layer of cuboidal epithelium surrounded 
by dense fibrous stroma. No normal ovarian tissue 
was identified. The endometrium (Figs. 2 and 3) 
contained a polyp with cystic dilatation of the 
glands. The rest of the endometrium contained 
an adenomatous hyperplasia. 


Comment 


Cystadenofibroma of the ovary first was 
described in the English literature by Wolfe’ 
in 1927. In the same year, Frankl? reported 
17 cases of this kind of tumor which he called 
“fibroma ovarii adenocysticum.” In 1942 
Scott® reviewed all the reported cases in the 
literature up to that date and added 14 cases 
of his own. Five of his 14 cases were asso- 
ciated with abnormal vaginal bleeding but 
he was able to explain the bleeding in each 
case by the presence of other pathologic 
lesions, i.e., endometrial polyp, leiomyoma of 
the uterus, etc. Hence, he considered this type 
of tumor to be nonfunctioning. 

Sharman and Sutherland® in 1947 reported 
a case of postmenopausal bleeding associated 
with cystadenofibroma of the left ovary. The 
uterus was not removed at operation, and 
there was no recurrence of vaginal bleeding 
10 months postoperatively. Daley and co- 
workers' in 1950 also reported a case of 
postmenopausal bleeding in which the uterus 
was enlarged to the size of about a 5 months’ 
pregnancy and there was cystic hyperplasia 
of the endometrium. They commented: “The 
associated bulky uterus and cystic hyperplasia 
of the endometrium were suggestive of the 
tumor having estrogenic properties.” Morris 
and Scully* classified this kind of tumor, to- 
gether with Brenner tumors and certain ovar- 
ian carcinomas, under the heading of “Tu- 
mors with Functioning Stroma.” They noted 
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that this group of tumors has in common a 
stroma that may resemble the cortical stroma 
of the ovary, an ovarian fibroma, or a the- 
coma. In their one case of ovarian cystadeno- 
fibroma, they found nests of lutein-like cells 
surrounding the glands. 

In our patient, there was very clear evi- 
dence of estrogenization. She had had a large 
chromophobe adenoma in the past which had 
apparently depressed gonadotropin function 
early in its course. On the admission for 
gynecologic operation, our patient had hypo- 
gonadotropuria although she was of an age 
when we might expect typical hypergonado- 
tropuria of the climacteric. There was also 
well-documented hypothyroidism which prob- 
ably was due to depressed production of thy- 
roid-stimulating hormone. It also seems prob- 
able that the hypogonadotropic function was 
due to the chromophobe adenoma. This and 
absence of normal ovarian tissue would seem 
to exclude any normal pituitary-ovarian 
mechanism for production of the estrogens. 

It is not possible to exclude, however, es- 
trogens of adrenal origin; but the degree of 
estrogenic stimulation of the endometrium 
would be difficult to relate to an adrenal 


Fig. 3. Endometrium under high power. (Hema- 
toxylin and eosin. x250; reduced %.) 
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source. Therefore, it seems probable that the 
cystadenofibromas were actively producing 
estrogenic substances. 

On careful microscopic examination of 
the ovarian tissue, we did not find any lu- 
tein-like cells, as in Morris and Scully’s case,* 
which would indicate secretory activity of 
this tumor, but there is still the possibility 
that these cells may have been present in 
other parts of the tumor from which no 
sample was taken for microscopic examina- 
tion. An endometrial polyp was found which 
may account for the uterine bleeding in this 
patient. Therefore, the evidence of functional 
activity of this tumor rests on the endome- 
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trial proliferation rather than upon the ab- 
normal uterine bleeding. 


Summary 


A case of bilateral cystadenofibromas of 
the ovaries, apparently producing estrogenic 
substances, is reported. We have not been 
able to find a previous report in the English 
literature of a similar case of bilaterality and 
estrogenic function. 


We acknowledge appreciatively the fact that 
Dr. Donald G. McKay, Department of Pathology, 
Harvard Medical School, reviewed the ovarian 
and endometrial slides and concurred in the 
pathological diagnoses of our patient. 
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Solid malignant teratoma of the ovary 


G. H. GREEN, B.Sc., M.B., M.R.C.O.G. 


Auckland, New Zealand 


SoLID teratomas of the ovary, although 
rare, are important because of their extreme 
malignancy; a case report and brief review 
of the condition would, therefore, seem to be 
or some value. 


Case report 

J. B., a 14-year-old girl, was seen in consulta- 
tion on Sept. 3, 1955, with an enlarged abdomen, 
amenorrhea, and lassitude of 3 months’ duration. 
Examination showed a large nodular tumor fill- 
ing the cul-de-sac and extending to 2 inches 
above the umbilicus. Abdominal x-ray examina- 
tion and biological test excluded pregnancy and 
the only other significant feature was a severe 
hypochromic anemia. 

Following blood transfusion, laparotomy was 
performed. A tumor, roughly the size of a 30 
weeks’ pregnant uterus and apparently solid with 
polypoidal projections, was found. The lower 
pole arose in 2 parts from the respective ovaries. 
There were numerous secondary growths 1 to 5 
cm. in diameter in the omentum and over the 
right kidney, but the peritoneum elsewhere was 
free. The main tumor mass, omentum, uterus, 
tubes, and ovaries were removed without diffi- 
culty but with some rectal damage. When a co- 
lostomy necessitated by the latter was closed 3 
weeks later it was noted that many new second- 
ary growths had appeared on the pelvic peri- 
toneum. 

Pathological report. The specimen consisted of 
a massive tumor, weighing 2,900 grams. It was 
in two main parts, one 23 cm. and the other 19 
cm. in length. The surface was lobulated and had 
a very thin fibrous covering which was pene- 
trated by growth at several points. The cut sur- 
face showed a predominantly solid tumor with 
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several smooth-walled cysts and also some areas 


of hemorrhage and degeneration (Fig. 1). The ; 


ovaries had numerous small growths similar in 
appearance to the main tumor. The omentum 
contained multiple similar growths, including one 
5 cm. in diameter. 

Sections of the growth showed the histology of 
a solid teratoma. Representatives of all germinal 
layers were present. Squamous epithelium, con- 
nective tissue, cartilage, bone, striped and smooth 
muscle, nervous tissue, and columnar epithelium 
of respiratory, alimentary, and endometrial types 
were recognizable (Fig. 2). Nervous tissue was 
particularly well represented by numerous areas 
of a cortical nature. Many elements of all the 
germinal layers were well differentiated but there 
were also numerous areas showing tissue of em- 


Fig. 1. Cut surface of tumor. 
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Fig. 2. A and B, Low-power views showing neu- 
roglial and respiratory elements. 


bryonal appearance, the nature of which it was 
not possible to decide. Sections of the nodules in 
the omentum showed the same histological pic- 
ture as the primary growth. Diagnosis was solid 
malignant ovarian teratoma. 

Following closure of the colostomy deep x-ray 
therapy to a total dose of 3,000 r over 4 weeks 
was given through one posterior and two an- 
terior oblique fields. This made no difference in 
the progress of the disease and the patient died 
Jan. 3, 1956 (4 months after the diagnosis was 
made) of lung gangrene due to the massive 
breakdown. of secondary pulmonary growths. 
Permission for autopsy was not obtained. 


Comment 


‘Nomenclature. As Graves’ said of ovarian 
tumors in general in 1928, whatever classifi- 
cation of ovarian teratomas is made must 
be one of expediency and not of scientific 
accuracy. This is so because the word “tera- 
toma” is used indiscriminately in the litera- 
ture in describing dermoids, malignant der- 
moids, solid malignant teratomas (as in the 
case described) and solid teratomas which 
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are indistinguishable macroscopically from 
the latter but histologically and clinically 
benign.” 

A useful, but expedient, classification of 
ovarian teratomas would be: (a) benign 
cystic teratoma, or dermoid cyst; (b) malig- 
nant dermoid, i.e., a malignant change in 
one of the 3 germinal layers (most often the 
ectodermal layer) represented in a benign 
cystic teratoma; (c) solid, benign teratoma, 
as reviewed by Peterson’; (d) solid, malig- 
nant teratoma, as described in this paper. 

Frequency of malignant ovarian tera- 
tomas. Willis* stated that solid malignant 
teratomas occur nearly always in children 
or adolescents, and Lisa and associates,‘ in 
a review of 152 cases of teratomas in such 
age groups found that one third were of the 
solid malignant type. Including Novak’s 3 
cases,” Campbell’s case (which was probably 
the benign solid type) ,° and the present case, 
53 cases have been reported. 

Pathological features. 

Macroscopic. These are well shown in the 
case described (Fig. 1). The tumor is most 
often large and solid to the touch, but has 
many areas of cystic degeneration and papil- 
lary growth in a yellowish gray cut surface. 
A fibrous capsule is present which is often 
penetrated by growth at many points. 

Microscopic. Every germinal layer is pres- 
ent—most often, nervous, respiratory, and 
cutaneous elements.’ The atypical and em- 
bryonal appearance of many areas often 
makes their recognition impossible. As Pros- 
kauer® noted, a preponderance of neuroglial 
elements, especially of an immature sort, is 
significant of a particularly malignant 
course—again well illustrated in the present 
case. 

Clinical course. The history is usually 
short, rather indefinite, and progressively 
downhill, as is so unfortunately the case with 
many malignant ovarian tumors. Even when 
the tumor is localized, excision is followed 
by prompt recurrence and metastatic spread. 
An unusual case is the one associated with 
precocious sexual change reported by Fasolt.° 

Treatment. This is primarily surgical and 
should be radical even if the tumor is well 
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localized. If the tumor is completely re- 
movable and radical operation is followed by 
irradiation, the prognosis may be reason- 
able—as witnessed by Frank’s patient,’® who 
survived 2% years. If, however, surgical 
excision is incomplete, irradiation has no in- 
fluence on checking the spread, and second- 
ary growth can actually be observed to 
progress during treatment. Campbell® dis- 
approved of radical treatment, but, as previ- 
ously noted, her case was probably of the 
benign solid type. Her suggestion of androgen 
therapy might be worth trying—on the 
analogy of the apparently successful use of 
estrogens in malignant teratomas of the 
testis.** 

Prognosis. As noted above, and as can be 
deduced from the review of Lisa and asso- 
ciates,* prognosis is uniformly poor, and few 


Solid malignant teratoma of ovary 1001 


patients live more than a year after the onset 
of symptoms. Harris’” ** reported 2 cases in 
which the patients survived for 7 and 10 
years, respectively. This exceptional survival 
may possibly have been because the tumors 
were of the benign solid type, and only 
Frank’s case (21% years’ survival) approaches 
them. 


Summary 


1. A solid malignant ovarian teratoma in 
a 14-year-old girl is reported. 

2. Such tumors are highly malignant and 
a favorable outcome can be hoped for only 
if the growth is localized and if surgical and 
x-ray treatment is radical. Where excision 
is incomplete, irradiation is valueless. 

3. Prognosis is very poor and most patients 
are dead within a year. 
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A clinical study on the use of chlorambucil 
in the treatment of cancer of the ovary 
JOHN G. MASTERSON, M.D. 


RICHARD J. CALAME, M.D.* 
JAMES NELSON, LIEUTENANT (MC) USN 


Brooklyn, New York 


DuRING the past decade, cancer investi- 
gators have become increasingly interested 
in the development and study of chemo- 
therapeutic compounds. The significant 
agents employed may be divided into four 
main categories: 

1. The polyfunctional alkylating group. 
These substances probably react with the 
desoxyribonucleic acid (DNA) in the tumor 
cell. The biological effects are quite similar 
to those seen with radiation. Hence, the 
term “radiomimetic” is frequently em- 
ployed to describe their action. 

2. The antimetabolite group. These sub- 
stances interfere with the synthesis of the 
nucleic acids, and thereby prevent the pro- 
liferation.of tumor cells. 

3. The steroid hormone group. The mech- 
anism for the biological effect of these com- 
pounds is not clearly understood even though 
clinical studies have demonstrated them to 
be quite effective in specific types of cancer 
under certain circumstances. 

4. The miscellaneous group. This category 
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includes such cell poisons as colchicine and 
certain antibiotics that have manifested 
antitumor properties of varying degree. 

Although much of the early clinical re- 
search on the role of chemotherapy has been 
in the field of the leukemias and lymphomas, 
many investigators have embarked on studies 
of other neoplasms including ovarian. The 
alkylating agents have been perhaps the 
most effective up to the present time in 
cancer of the ovary. Triethylene melamine 
(TEM) was observed by Sykes, Rundles, 
Pierce, and Karnofsky’ to exert favorable 
response in 8 of 26 cases. Triethylene thio- 
phosphoramide (Thio-TEPA) was reported 
by Munnell, Jacox, and Taylor? to have pro- 
duced objective improvement in 14 of the 
27 cases treated. Neither intravenous nor 
intra-arterial nitrogen mustard (HN2) was 
as effective.**> However, locally injected 
nitrogen mustard (HN2) is quite useful in 
the control of pleural effusions and ascites 
secondary to metastatic ovarian carcinoma.° 
Encouraged by the occasional favorable 
responses with these agents, other investi- 
gators gave consideration to the study of 
other alkylating compounds. 

In 1952, Haddow’ reported that chloram- 
bucil was capable of inhibiting the trans- 
planted Walker rat tumor 256. This com- 
pound had been first synthesized by Everett, 
Roberts, and Ross.* Known as_ p-(di-2- 
chlorethyl)aminophenylbutyric acid, it has 
the following formula: 
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Chlorambucil (Leukeran*) 


Early clinical trials demonstrated chloram- 
bucil to be effective in chronic lymphatic 
leukemia and certain lymphomas.® In view 
of the favorable response subsequently ob- 
served in some advanced cases of carcinoma 
of the ovary and the higher therapeutic 
index noted in experimental animal studies, 
a more extensive investigation appeared to 
be indicated. 


Material 


During the year 1958, 30 patients with 
advanced cancer of the ovary were treated 
on the State University of New York Gyn- 
ecological LTumor Service at the Kings 
County Hospital and the Gynecological 
Service at the St. Albans Naval Hospital. 
For the most part, the patients in the study 
were in the terminal stages of their disease. 
They previously had received all possible 
conventional therapy in the form of oper- 
ation and radiation. Prior to the institution 
of chemotherapy, each patient underwent 
an extensive tumor work-up consisting of a 
complete history and physical examination, 
chest x-ray examination, skeletal x-ray 
survey, cystoscopy, proctoscopy, intravenous 
pyelogram, barium enema, complete blood 
and platelet count, urinalysis, and other 
studies as indicated. In addition, there was 
adequate pathological confirmation of their 
diagnosis. 


Dosage 


Each patient received an initial course of 
chlorambucil consisting of 0.2 to 0.4 mg. 
per kilogram of body weight per day for 4 
weeks. The medication was given in divided 
doses after meals. During the course of 


*A product of Burroughs Wellcome & Co., Tuckahoe, 
New York. 


therapy, the patient was carefully followed 
with a weekly complete blood count and 
platelet count. When a favorable response 
was observed to the first 4 weeks’ course of 
chlorambucil, repeat courses were given as 
indicated by the tumor responses and the 
tolerance of the patient. 


Method of evaluation 


During and following each course of 
therapy, the following criteria were em- 
ployed to evaluate and classify the response. 

Excellent. Disappearance of all palpable 
tumor, ascites, pleural effusion, and asso- 
ciated symptoms. 

Good. Considerable decrease in the size of 
the tumor and associated resolution of major 
symptoms. 

Fair. Some reduction in size of the tumor, 
the rate of fluid formation, and associated 
symptoms. 

None. No definite subjective or objective 
effects on the course of the disease. 


Results 


As noted in Table I, 6, or 20 per cent, 
of the patients were thought to have had an 
excellent response. The following case is 
cited to demonstrate one such patient: 


A. Y.. (Case 24) was a 50-year-old white 
women, para 0-0-1-0, who complained of in- 
creasing dyspnea and abdominal distention of 3 
months’ duration. Prior to admission, she had 
had a thoracentesis performed. The fluid was re- 
ported as positive for malignant cells. Following 
a complete tumor work-up which revealed a 
persistant left pleural effusion, the patient under- 
went an exploratory laparotomy. A large serous 
cystadenocarcinoma of the ovary was found 
attached to the anterior abdominal wall. It ex- 
tended above the level of the umbilicus and had 
metastasized to the omentum, liver, and parietal 
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Fig. 1. Pretreatment x-ray film of the chest. Note 
extent of pleural effusion. 


peritoneum. Ascitic fluid positive for malignant 
cells was drained and a biopsy specimen ob- 
tained of the lesion. The tumor was considered 
nonresectable and the abdomen was closed with- 
out any further operation. Postoperatively, the 
patient was given 0.2 mg. of chlorambucil per 
kilogram of body weight each day in divided 
doses for a period of 4 weeks. At the conclusion 
of this therapy, a chest x-ray film (Fig. 2) 
revealed complete resolution of the left pleural 
effusion that had been noted in the pretreatment 
x-ray film (Fig. 1). Two months later, the 
patient was given a second course of chloram- 
bucil with the same dosage as the first. At the 
conclusion of this course, a repeat chest x-ray 
examination (Fig. 3) revealed the chest to be 
clear without any evidence of effusion. The 
tumor mass had become slightly smaller and 
there had been no evidence of any reaccumula- 


Table I. Response in cases of ovarian 
carcinoma treated with chlorambucil 


Response No. of patients 
Excellent 6 (20%) 
Good 8 (27%) 
Fair 6 (20%) 
None 10 (33%) 
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tion of ascitic fluid. The patient felt fine and 
was completely asymptomatic. She tolerated 
both courses of drug well and had no subjective 
or objective complications. 


Eight, or 27 per cent, of the patients had 
a good response to the course of therapy as 
seen in the following case: 


A. M. (Case 7) was a 41-year-old white 
woman, para 2-0-1-2, who had had an ex- 
ploratory laparotomy for recurrent serous cys- 
tadenocarcinoma of the ovary. A nonresectable 
tumor was found involving the omentum, mesen- 
tery, and transverse colon. Four months prior 
to this operation, the patient had had a partial 
resection of an extensive carcinoma of the 
ovary followed by a course of cobalt radiation 
therapy. One month after the exploratory 
laparotomy, the patient developed signs and 
symptoms of intestinal obstruction associated 
with progressive enlargement of the tumor. She 
was given a 4 week course of chlorambucil, con- 
sisting of 0.3 mg. per kilogram of body weight 
per day in divided doses. At the conclusion of 
the course of drug, the patient was completely 
asymptomatic. There was considerable reduction 
in the size of the palpable tumor. Three months 
later, the patient complained of severe chest 
pain and dyspnea. An x-ray examination re- 
vealed pathological fractures of 2 ribs and a 
pleural effusion. The patient was given a second 
course of chlorambucil consisting of a daily dose 
of 0.2 mg. per kilogram of body weight for 4 
weeks. The pleural effusion cleared and the pa- 
tient’s pain disappeared. Three months later, 
the patient developed intestinal obstruction 
secondary to tumor obstruction of the small 
intestine. A laparotomy was performed and a 
bypassing procedure done. The patient had a 
fatal pulmonary embolism on the seventh post- 
operative day. 


Six, or 20 per cent, of the patients were 
interpreted as having had a fair response 
to therapy as exemplified in the following 
case: 


M. G. (Case 3) was a 39-year-old Negro 
nurse, para 0-0-0-0, who was admitted with 
intractable pain of 3 months’ duration due to 
recurrent adenocarcinoma of the ovary, with 
metastasis to the sacrum. The patient had had 
a right salpingo-oophorectomy performed 5 years 
Previously for an unsuspected adenocarcinoma 
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Fig. 2. Posttreatment x-ray film of the chest. Note 
disappearance of pleural effusion. 


of the ovary. Following the establishment of 
this diagnosis, a total hysterectomy and left 
salpingo-oophorectomy had been performed. She 
developed recurrence in the pelvis within 2 
years. This was surgically resected and a course 
of postoperative deep x-ray therapy given. On 
the current admission, the patient was bedridden 
and required large doses of narcotics around the 
clock for pain relief. X-ray films revealed the 
presence of an osteolytic lesion involving the 
entire left half of the sacrum. The alkaline 
phosphatase level was 30 K-A units. The patient 
was started on a 4 week course of chlorambucil 
consisting of a daily dose of 0.4 mg. per kilo- 
gram of body weight in divided doses. Three 
weeks after the onset of the therapy, the patient 
became ambulatory and no longer required any 
narcotics. Upon return of the patient’s symptoms, 
she was given a second course of therapy 2 


Table II. Bone marrow depression in cases 


of ovarian carcinoma treated with 
chlorambucil 


White blood count 


Over 5,000 
3,500-5,000 10 (33%) 
1,000-3,499 8 (27%) 

0-999 2 ( 7%) 


No. of patients 
10 (33%) 


Chlorambucil in treatment of cancer of ovary 1005 


months later. Although neither the initial or 
second course of chlorambucil was associated 
with any roentgenological change in the sacral 
lesion, the patient’s clinical status has remained 
satisfactory for the past 6 months*of observation. 


Although a few of the remaining 10 cases, 
or 33 per cent, demonstrated some favorable 
response to therapy, the results were not 
significant enough to really warrant their 
consideration in the favorable group. 


Complications 


Inasmuch as the early clinical experiences 
with chlorambucil had been in the treat- 
ment of leukemia and lymphomas, there 
was very little evidence as to what the 
optimum dose schedule might be in cancer 
of the ovary. Therefore, the dose was varied 
between 0.2 and 0.4 mg. per kilogram daily 
for 4 weeks. Prior to the institution of 
therapy, a complete blood and platelet count 
was obtained. If the patient’s white blood 
count was found to be below 4,000 or the 
platelet count below 100,000, she was not 
treated. During the course of therapy, and 


Fig. 3. X-ray film of the chest 3 months after 
initial course of medication and one month after 
second course. Lung fields are clearer and there 
is no evidence of any fluid. 
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for one month thereafter complete blood 
and platelet counts were obtained at weekly 
intervals. As will be seen in Table II, 7 
per cent of the patients had depressions of 
the white count below 1,000; 27 per cent to 
levels between 3,500 and 5,000; and in the 
remaining 33 per cent the counts remained 
in excess of 5,000. 

In only 2 patients did the platelet count 
fall below 100,000. As was observed by 
Galton and associates’® in treating patients 
with malignant lymphoma, most individuals 
showed some neutropenia after the third 
week of therapy. This often continued for 
10 to 14 days after the last dose of the 
drug. In this series, the white count usually 
returned to normal quite rapidly following 
the completion of therapy. No _ specific 
measures were required such as blood tran- 
fusion, antibiotics, or discontinuance of the 
drug to combat this transient leukopenia. 
Except for some occasional mild nausea and 
vomiting, chlorambucil produced no other 
disturbing side reactions. 


Comment 


In this series of patients, we were pri- 
marily interested in determining the anti- 
tumor effect of chlorambucil in cancer of 
the ovary. At the same time, we were en- 
deavoring to learn the advantages and dis- 
advantages of various dose schedules as a 
guide for future use. Therefore, the study 
was mainly confined to patients with ad- 
vanced or terminal cases of carcinoma in 
whom all of the conventional methods of 
therapy had failed to control the disease. 
Although no positive conclusions can be 
drawn because of the small number of cases, 
there does not appear to be any advantage 
in employing a daily dose of 0.4 mg. per 
kilogram instead of 0.2 or 0.3 mg. per kilo- 
gram. On the contrary, the 0.2 mg. per 
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kilogram dose was equally effective. In 
addition, the smaller dose may have the ad- 
vantage of permitting the use of repeated 
or maintenance courses over a longer period 
of time. Again, because of the small number 
of cases, we were not able to correlate the 
tumor response with any specific histological 
type of ovarian carcinoma. Where tissue 
was available for pathological study, the 
histological changes after treatment were ob- 
served to be quite similar to those seen 
with ionizing radiation. Therefore, we be- 
lieve that one may have to be cautious in 
the simultaneous use of both agents lest irre- 
versible complications develop. 

In view of the definite antitumor response 
observed in two thirds of the cases of ovarian 
carcinoma treated with chlorambucil in this 
clinical trial, we believe that future con- 
trolled studies are indicated to determine 
the possible role of chlorambucil and equally 
effective agents as adjuncts to conventional 
therapy in the treatment of patients with 
the early stages of ovarian cancer. Although 
chlorambucil has not been shown to be a 
cure for cancer of the ovary, we would 
hesitate to deny that its use as an adjunct 
to conventional therapy may be the differ- 
ence between success and failure in the 
treatment of an individual patient. 


Summary 


1. A series of 30 patients with advanced 
carcinoma of the ovary were treated with 
single or repeated courses of chlorambucil. 

2. A favorable response was observed in 
two thirds of the patients treated. 

3. A dose schedule of 0.2 to 0.4 mg. per 


*kilogram per day for 4 weeks produced very 


few side effects except for a transient, leuko- 
penia. Only 34 per cent of the patients had 
depression of the white blood count below 


3,500. 
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Great Neck, New York 


WeE HAVE recently encountered 11 pa- 
tients with rupture of the corpus luteum 
during a period of 18 months. Four showed 
massive intraperitoneal hemorrhage. Case 
reports of these patients follow. 


Case 1. M. M. was a 24-year-old white para 
1-0-0-1 who noted abdominal pain, weakness, 
and syncope 24 days after her last menses. The 
pain was at first diffuse and associated with 
slight nausea, but after 48 hours increased, radi- 
ated to the right shoulder, and was accompanied 
by fainting. There was no vaginal bleeding. Ex- 
amination showed a soft abdomen with slight 
guarding in the right lower quadrant and a 
suggestion of rebound tenderness. The tempera- 
ture was 100° F. The cervix was closed, firm, 
and exquisitely tender to motion. Fullness was 
felt in the region of the right adnexa and pos- 
terior cul-de-sac. The hemoglobin was 11.2 Gm. 
and the leukocyte count 15,600. The preoper- 
ative diagnosis was intraperitoneal hemorrhage 
due to either a ruptured ectopic pregnancy or 
ruptured corpus luteum. She was examined un- 
der anesthesia and a doughy mass 6 cm. in di- 
ameter was palpated on the right. Aspiration of 
the cul-de-sac yielded a free flow of blood that 
showed no attempt at clotting. At laparotomy 
2,000 c.c. of blood was found in the abdominal 
cavity along with a ruptured corpus luteum of 
the right ovary. The ovary was resected and 
the patient transfused. Her postoperative course 
was uneventful. 

Case 2. J. G. was a 28-year-old white para 
2-0-1-2 whose menses occurred every 35 days. 
Twenty-seven days after her last menses and 
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Rupture of the corpus luteum, including four 


cases of massive intraperitoneal hemorrhage 


ALEXANDER H. ROSENTHAL, M.D. 


following coitus, the patient experienced sudden 
abdominal pain and a sensation which she de- 


“ce 


scribed as “a filling up of my abdomen.” The 
pain persisted throughout the lower abdomen 
and subsequently radiated to the right upper 
abdomen and shoulder. Several bouts of faint- 
ness were experienced. There was no vaginal 
bleeding. The temperature was 100.4° F. On 
examination the abdomen was soft, with min- 
imal lower-quadrant tenderness. On pressure of 
the abdomen, however, she complained of pain 
in the right shoulder. The cervix was firm and 
tender to motion. Fullness and tenderness in the 
region of the adnexa were also noted. Aspira- 
tion of the cul-de-sac yielded a small amount of 
nonclotted blood. The preoperative diagnosis 
was ruptured corpus luteum cyst with hemato- 
peritoneum. 

The patient was first seen 18 hours after the 
onset of her acute pain and was followed for 5 
more hours in the hospital. During this latter 
period the hemoglobin fell from 11.5 Gm. to 
10.5 Gm. and the hematocrit from 38 to 33. Re- 
examination showed increased tenderness and 
fullness in the region of the adnexa as well as 
a more definite fulness and bulging in the pos- 
terior cul-de-sac which was now also tender. 
Laparotomy disclosed a ruptured corpus luteum 
cyst of the left ovary with about 1,200 c.c. of 
blood in the abdominal cavity. A blood trans- 
fusion was given and resection of the left ovary 
performed. The postoperative course was un- 
eventful. 

Case 3. A. G. was a 13-year-old girl who was 
seen and treated at another hospital 20 hours 
after the sudden onset of severe lower abdominal 
pain, more marked in the left lower quadrant 
than the right and associated with bilateral 
shoulder and back pain. Her menses had been 


« regular and this episode of pain was experi 
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enced 26 days after the last menstrual period. 
A similar episode, but much less severe, had 
occurred one month previously. 

On examination the temperature and pulse 
were normal. There was bilateral lower abdom- 
inal spasm with tenderness more marked on the 
left. Rectal palpation disclosed a tender mass 
in the region of the left adnexa which impinged 
on the rectum. The preoperative diagnosis was 
ruptured corpus luteum cyst. Laparotomy dis- 
closed 1,500 to 2,000 c.c. of blood in the perito- 
neal cavity and a ruptured 10 cm. corpus lu- 
teum cyst of the left ovary which was resected. 
She had an uneventful postoperative course. 

Case 4. F. G. was a 25-year-old white para 
1-0-0-1 who noted sudden lower abdominal pain 
during coitus. Her menses occurred regularly at 
30 day intervals and this incident took place 31 
days following the last menstrual period. There 
was no vaginal bleeding. The lower abdominal 
pain radiated to the upper abdomen and to the 
right shoulder and she found difficulty in breath- 
ing. Some relief of the pain and dyspnea was 
noted on sitting up. Examination showed the 
abdomen to be soft with rebound tenderness in 
all quadrants. The cervix was markedly tender 
to motion and there were fullness and tender- 
ness in the region of the right adnexa and pos- 
terior cul-de-sac. A diagnosis of hematoperito- 
neum from a ruptured corpus luteum was made 
and the patient was observed in the hospital for 
2 hours. During this time the hemoglobin fell 
from 10 Gm. to 8 Gm. and the hematocrit from 
30 to 26. Examination under anesthesia dis- 
closed cystic enlargement of the right ovary. At 
laparotomy the abdominal cavity contained 1,500 
to 2,000 c.c. of blood. The uterus was found to 
be of normal size and the right ovary the site of 
a partially collapsed ruptured corpus luteum 
cyst-hematoma which was actively bleeding. Re- 
section of the ovary was performed. The post- 
operative course was uneventful. 


Of the remaining 7 patients, 4 were 
operated upon and proved to have ruptures 
of the corpus luteum. Three patients were 
not operated upon, but were presumed to 
have ruptures of the corpus luteum because 
of the sudden onset of unilateral sharp 
lower abdominal pain 9 to 28 days after 
missed menses, faintness in 2 cases, and 
lower abdominal rebound tenderness and 
small tender unilateral adnexal enlarge- 
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ments in all. Two of these 3 patients had 
normal intrauterine pregnancies which con- 
tinued successfully to term. 


Comment 


Our experience with 4 cases of massive 
intraperitoneal hemorrhage from rupture 
of the corpus luteum is unusual. The 
amount of intraperitoneal bleeding is gener- 
ally slight and infrequently exceeds 500 c.c.’ 
Such cases are usually self-limiting and with 
nonoperative treatment undergo spontane- 
ous cure. While there is great difficulty in 
finding reports of death from massive or 
continued intraperitoneal hemorrhage from 
rupture of the corpus luteum, the patient 
with a ruptured tubal pregnancy will often 
ultimately die of hemorrhage and_ shock 
unless operation is performed. 

The age group into which these cases 
fall is that of about 20 to 35 years. In our 
series, we have had two patients who were 
44 and 47 years old, and the youngest was 
13 years old. The symptoms experienced 
include: abdominal pain, nausea and vomit- 
ing, faintness or fainting, amenorrhea and 
hemorrhagic vaginal discharge; symptoms 
in common with ruptured ectopic preg- 
nancy. The pain is generally sudden and 
severe at the onset. What is, however, most 
characteristic of all of the ruptured corpus 
luteum is the time of its onset. As one would 
expect, it generally occurs late in the second 
half of the ovarian cycle. In 2 of the 4 
cases it occurred 27 and 31 days after the 
last menstrual period and during coitus. 
Trauma as a factor in rupture of the corpus 
luteum has been reported during coitus,” ” ° 
after an abdominal blow,* or during bi- 
manual examination.’ (In a case of tubal 
pregnancy not included in this series, pelvic 
examination under anesthesia caused a 
rupture of the corpus luteum.) 

The abdominal pain has also been re- 
peatedly reported as right sided as a result 
of the more frequent occurrence of this 
accident in the right ovary.» When 
such reports are analyzed, however, it ap- 
pears clear that the most frequent preoper- 
ative diagnosis made in these cases was 
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acute appendicitis. This would account for 
more frequent operations on patients with 
rupture of the right ovary rather than the 
left and would favor more frequent dis- 
closures of ruptures on the right. In our pa- 
tients the locations were about equally dis- 
tributed in that 5 occurred on the right and 
6 on the left side. A sensation of faintness, 
giddiness, or actual fainting has long been 
held to be a most significant symptom in 
the diagnosis of ruptured ectopic pregnancy. 
This symptom also was noted in 4 of the 
11 cases of ruptured corpus luteum, 2 in 
the operative group of 8 cases and 2 in the 
nonoperative group of 3 cases. Nausea with 
or without vomiting was noted in 5 cases. 
Since the time of onset of rupture of the 
corpus luteum is most often late in the 
menstrual cycle, amenorrhea obviously is 
not a common symptom; yet, when a corpus 
luteum persistens or a corpus luteum cyst 
ruptures, short periods of amenorrhea fol- 
lowed by hemorrhagic vaginal discharge 
may result. 

Examination usually discloses little of a 
general nature. The temperature is only 
mildly elevated if at all. Evidence of shock 
is infrequent. Shock seems more likely to 
occur with ruptures of ectopic pregnancy 
causing comparable amounts of intraper- 
itoneal hemorrhage. The abdomen is most 
often soft with direct and particularly re- 
bound tenderness common. Pelvic examina- 
tion is likely to produce pain. Both the ab- 
dominal and pelvic findings depend largely 
upon the amount of intra-abdominal hem- 
orrhage and resemble closely those of rup- 
tured ectopic pregnancy. 

Laboratory data are of little help in mak- 
ing a diagnosis. While a falling hemoglobin 
and hematocrit indicate continuing intra- 
peritoneal hemorrhage, as occurred in 2 of 
our cases, this alteration in blood level is 
more likely to occur in ruptured ectopic 
pregnancy because of the greater likelihood 
of profuse hemorrhage. 

Culdoscopy should disclose the ruptured 
corpus luteum; yet in our hands this valu- 
able procedure has often been disappointing 
in that we have failed to visualize the 


May, 1960 
Am. J. Obst. & Gynec, 


adnexa adequately. In one case of rupture 
of a follicular cyst with intraperitoneal hem- 
orrhage not included in this report, the 
diagnosis was made and resection of the 
ovary was accomplished through a posterior 
colpotomy incision after aspiration of the 
cul-de-sac yielded blood. There has been 
increasing acceptance in this country of this 
approach to the pelvis. The more frequent 
use of this route of pelvic exploration 
should diminish the number of unnecessary 
laparotomies. 

The etiology of this condition is obscure, 
The corpus luteum normally bleeds within 
itself during the stage of vascularization 
and it has been postulated that increased 
hemorrhage may cause excessive intra- 
luminal tension and dilation of the lumen. 
Such corpora lutea may rupture spon- 
taneously or after trauma. But why this in- 
creased bleeding occurs has not been satis- 
factorily explained. On the basis of the 
time relationships of the accident, rupture 
of the corpus luteum occurs more frequently 
during the stage of maturity or regression. 
In the usual case, examination of the tissue 
excised at operation shows what appears 
to be a normal corpus luteum at one or an- 
other stage of development or such altera- 
tions as may also be seen in the unruptured 
organ. Although the role of trauma is ob- 
vious, the greatest majority of ruptures 
occur during normal activity. 

The treatment in the usual case is largely 
one of observation. An associated preg- 
nancy may be unaffected.® Conservative 
therapy, however, cannot be given in all 
cases. Evidence of massive hematoperito- 
neum, as was found in 4 of our cases, neces- 
sitates operation with resection of the ovary 
the preferred procedure. 


Summary 


We have noted what appears to be an 
increased incidence of rupture of the corpus 
luteum. Eleven cases have been encountered 
in 18 months. While the clinical syndrome 
and disability produced in most cases is 
mild and does not require operation, mas- 


‘sive intraperitoneal hemorrhage can occur 
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and demands operative interference. There 
is no good evidence to show that it occurs 
on the right side any more frequently than 
the left. The greatest problem lies in the 
difficulty in differentiating this condition 
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from ruptured ectopic pregnancy. More 
expert culdoscopy and perhaps the more 
frequent use of the posterior colpotomy in- 
cision for pelvic exploration may aid in this 
differentiation. 
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OBSTETRICS 


E. H. HON, M.D.* 
O. W. HESS, M.D. 


New Haven, Connecticut 


SHORTLY after Einthoven developed the 
string galvanometer in 1903, Cremer’ re- 
corded the fetal electrocardiogram. Since 
that time a number of fetal electrocardiog- 
raphy studies have been reported suggesting 
that it may be of value in routine obstetrical 
practice for the diagnosis of fetal viability, 
fetal presentation, multiple pregnancy, the 
detection of congenital heart disease, and 
fetal distress.?-?7 

The majority of these reports have been 
concerned with the use of the fetal electro- 
cardiograph for the diagnosis of fetal life. 
However, the actual clinical value of fetal 
electrocardiography has not been defined 
since the various kinds of apparatus have 
been evaluated largely by checking a num- 
ber of patients who usually did not present 
an obstetrical diagnostic problem. This 
method of selecting patients imposes artificial 
conditions on the evaluation of this proce- 
dure, and it is therefore difficult to determine 
the true value of fetal electrocardiography 
under conditions that might exist in any ac- 
tive obstetrical service. 
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The clinical value of fetal electrocardiography 


In addition to the artificial conditions un- 
der which the statistics have been gathered, 
the equipment ranges from preamplifiers 
used with a standard adult electrocardio- 
graph to electroencephalographs™® 21-25 
or similar multichannel recording systems.”* 
The bulk, cost, and complexity of the neces- 
sary equipment has limited largely the clin- 
ical value of fetal electrocardiography. 

Perell?® in 1955 stated that “fetal electro- 
cardiography and stethography are interest- 
ing but of no significant value to the obste- 
trician.” This opinion is supported by the 
fact that in spite of numerous favorable re- 
ports on fetal electrocardiography, there is 
no clinical fetal electrocardiograph suitable 
for routine obstetrics, and its use in clinical 
obstetrics is limited to a few research institu- 
tions. 

Recent reports have supported the findings 
of earlier workers and in some instances have 
suggested additional uses for fetal electro- 
cardiography, such as in the diagnosis of 
congenital heart disease in early pregnancy” 
and the detection of fetal distress by fetal 
ECG configuration changes such as S-T seg- 
ment depression or T wave changes.*® In 
other studies the fetal R wave has been used 
to determine the fetal heart rate throughout 
labor and delivery, thereby providing a con- 
tinuous check on fetal heart rate changes 


. which may be associated with uterine con- 
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umbilical cord 
30, 32 


tractions, 
drugs, etc. 
This report describes our experience over 
the past two years with the fetal electro- 
cardiograph used only when the obstetrician 
could not hear the fetal heartbeat and re- 
quested help in solving a clinical problem. 
Under these conditions it may be possible to 
get an indication of its true clinical value. 
The majority of the study was done with the 
bulky, complicated research equipment pre- 
viously described.*® ** Recently, for diagnos- 
tic studies, this has been replaced by a clin- 
ical fetal electrocardiograph which is self- 
contained, compact, light, and easy to use. 
The research equipment used for monitoring 
the fetal heart rate during labor*® ** has been 
modified so that it is now clinically feasible 
to count automatically and continuously the 
fetal heart rate during labor and delivery. 


complications, 


Patients and procedures 


Of the 622 fetal electrocardiograms taken 
on 512 patients from February, 1957, to De- 


cember, 1958, 224 (186 patients) were re- 
quested by the obstetrician for the diagnosis 
of fetal life when clinical methods were in- 
adequate, or for the detection of possible 
multiple pregnancy. Prior to February, 1957, 
about 200 fetal electrocardiograms were 


taken primarily to evaluate the instrumenta- 
tion. These are not included in this clinical 
study. 

Ten patients were studied with continuous 
monitoring techniques to evaluate the clinical 
monitoring apparatus under various condi- 
tions of labor, and represent testing of the 
methodology and apparatus rather than a 
study of fetal heart rate patterns. The uterine 
contractions were determined by abdominal 
palpation and correlated with the increased 
baseline activity of the fetal ECG present 
with contractions. 

Apparatus for diagnostic study. The ma- 
jority of the tracings were made with a 
Tektronix 122 preamplifier* and a_ two- 
channel Elema 24B_ electrocardiograph.} 


*Tektronic Inc., Portland, Oregon. 


*Burdick Corporation, Milton, Wisconsin. 
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This equipment has been described pre- 
viously.*°°?, More recently a developmental 
model of an Epsco* fully transistorized fetal 
electrocardiograph has been used. The ma- 
chine is approximately 14 by 10 by 10 inches 
and weighs less than 20 pounds. It can be 
used also for single channel electroencephal- 
ography and standard adult electrocardiog- 
raphy. It provides a maximum sensitivity of 
25 pv per centimeter of pen deflection and 
records in rectilinear coordinates. 

Electrodes. A specially designed suction- 
type electrode is used to make contact with 
the abdominal wall of the mother. This con- 
sists of a circular silver disk electrode com- 
pletely surrounded by a rubber suction cup. 
The skin of the patient is rubbed with a 
small amount of electrode cream and the 
electrode is attached by suction. It will re- 
main in place for hours at a time, and since 
the cream does not dry, good electrical con- 
tact can be maintained throughout labor. 

Positioning of electrodes. The ground elec- 
trode is placed on the leg or thigh and each 
of the bipolar electrodes respectively placed 
in the midline just above the umbilicus and 
symphysis pubis. It may be necessary to use 
diagonal positions such as left upper quad- 
rant and right lower quadrant, right upper 
quadrant and left lower quadrant, or com- 
binations of diagonal and midline positions. 
The electrodes are placed for maximum fetal 
signal. 

For the diagnosis of possible twins, two 
preamplifiers are used with the two-channel 
Elema 24B electrocardiograph. This permits 
the individual positioning of a set of elec- 
trodes for each twin so that maximum de- 
flection is obtained for both. With a single 
amplifier it is not always possible to record 
the fetal ECG of both twins equally well 
with one set of electrodes. 

Apparatus for monitoring fetal heartbeat. 
The methodology and equipment for moni- 
toring fetal heartbeat has been described pre- 
viously.*°-°? The developmental model of an 
Epsco* clinical fetal heartbeat monitor which 


*Epsco Medical Division, Worcester, Massachusetts, 
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is being evaluated currently consists of a pre- 
amplifier, filter, fetal cardiotachometer, oscil- 
loscope, and an oscillograph to graph the 
fetal heart rate patterns. In final design the 
unit will be transistorized and much smaller. 
Fig. 1 is a block diagram of this equipment. 
The amplifier is connected to a specially de- 
signed electrode which is attached to the 
fetal scalp. A uterine contraction-sensing de- 
vice is being incorporated with the electrode 
so that it will be possible to determine ob- 
jectively uterine contractions. 

The detailed instrumentation of the clin- 
ical fetal electrocardiograph and fetal heart- 
beat monitor and associated electrode system 
will be the subject of a future report. 


Results 


Diagnosis of fetal life. The 224 fetal elec- 
trocardiograms requested for the diagnosis 
of fetal life fell into two major groups: 
early pregnancy (less than 20 weeks’ gesta- 
tion) when there was a bleeding problem, 
or where twins, hydatidiform mole, or fetal 
death was suspected; late pregnancy where 
the fetal heartbeat could not be heard be- 
cause of obesity, polyhydramnios, or sus- 
pected fetal death. 
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Table I. Results in patients of 16 to 20 


weeks’ gestation 


No. of a 
Fetal ECG | patients Result 
Positive 32 32 live births 
Negative 10 4 stillbirths 


1 hydatidiform mole 
5* live births 


*Five tracings negative on initial fetal ECG; on second 
fetal ECG all 5 were positive. 


Table II. Results in patients of more than 20 
weeks’ gestation 


No. of 
Fetal ECG | patients Result 
Positive 76 76 live births 
Negative 46 19 stillbirths or not 
pregnant 


27* live births 


*Of the 27 patients who were delivered of live infants 
and on whom the initial fetal ECG was negative, 9 had a 
repeat ECG; 6 were positive and 3 were still negative on 
the second attempt. 


Table I lists the results in 42 patients who 
were of 16 to 20 weeks’ gestation. 

Of the 131 patients who were of more 
than 20 weeks’ gestation, 9 were lost to fol- 
low-up. Table II lists the results in the re- 
maining 122 patients. 


OSCILLOSCOPE 


AMPLIFIER FILTER 


CARDIOTACHOMETER 


OSCILLOGRAPH 


Fig. 1. Block diagram of clinical fetal heartbeat monitor. The cardiotachometer has a meter 
scale from which the instantaneous fetal heart rate can be read directly; the oscilloscope pro- 
vides visual monitoring of the fetal electrocardiograms and the oscillograph continuously 


graphs the fetal heart rate patterns. 
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fetal maternal 
58-042 


fetal maternal 
58-103 


C 


fetal maternal 


58-074 


Fig. 2. Examples of fetal electrocardiograms as 
recorded from the abdominal wall of the mother. 
A, B, and C, were recorded with an Elema 24B 
electrocardiograph. A, Unusually large fetal elec- 
trocardiograms which are of greater amplitude 
than the maternal. B, Average fetal-maternal ECG 
ratio. C, Fetal-maternal ECG ratio less than aver- 
age. 


An occasional patient had a third or a 
fourth fetal ECG as a matter of interest 
even though the diagnosis may have been 
established at the second attempt. 

In patients of 16 to 20 weeks’ gestation 
who presented obstetrical problems the fetal 
ECG was accurate in 37 patients out of 42 
on the first attempt and on the second at- 
tempt was 100 per cent accurate. In gesta- 
tions greater than 20 weeks it was accurate 
in 95 patients out of 122 (about 78 per cent 
accuracy) ; on the second attempt this im- 
proved to about 83 per cent. 

The amplitude of the fetal ECG varies 
widely from patient to patient and at differ- 
ent periods of gestation. Fig. 2, A, B, and C 
are examples of feta! electrocardiograms re- 
corded from term fetuses and were recorded 
with the earlier research apparatus.*°-*? 

Diagnosis of fetal position. Since some ear- 
lier reports? ® ® % 17, 2% 26 indicated that ver- 
tex and breech presentation could be deter- 
mined by noting whether the maternal and 
fetal complexes were concordant (i.e., both 
maternal and fetal R waves pointing in the 
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same direction) in breech presentation or 
discordant (i.e., maternal and fetal R waves 
pointing in opposite directions) in vertex 
presentation, an attempt was made to sepa- 
rate the 662 fetal electrocardiograms recorded 
during this study into groups on the basis 
of the phasic relationship of the maternal 
and fetal electrocardiograms. This proved 
impractical; sometimes the fetal ECG was 
too small to determine its direction, fre- 
quently both maternal and fetal ORS com- 
plexes were diphasic, and during labor the 
fetal electrocardiogram occasionally changed 
in configuration. While it is generally true 
that in vertex presentation the maternal and 
fetal electrocardiograms are discordant and 
in breech presentation concordant, there are 
occasions when this is not true. Fig. 3, A 
shows the reverse situation where in a vertex 
presentation the maternal and fetal electro- 
cardiograms are concordant and Fig. 3, C 
shows a breech presentation where they are 
discordant. Fig. 3, B was recorded from the 
same patient as Fig. 3, A and shows the 


maternal 


58-094 


/ 
maternal 
38-094 


Fig. 3. A, Concordant fetal and maternal elec- 
trocardiograms in vertex presentation. B, Diphasic 
fetal ECG as delivery approaches (same patient 
as in A), thus demonstrating alteration in con- 
figuration of fetal R wave without altering fetal 
presentation. C, Discordant fetal and maternal 
electrocardiograms in breech presentation. All the 
tracings were made during labor and the fetal 
presentation was confirmed at delivery. 
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57-02 
8 


Fig. 4. A, Fetal ECG showing twins at 26 weeks 
of gestation. The two separate heart rates are seen 
more easily from the dots. B, Fetal ECG diagnostic 
of twin pregnancy at 17 weeks of gestation. In 
this case, the fetal electrocardiograms are seen 
more easily than usual. The thick base line is due 
to interference from the electrical mains and dem- 
onstrates one of the technical problems associated 
with fetal electrocardiography. 


diphasic nature of the fetal ECG as the pa- 
tient approached delivery. 

Diagnosis of twins. Of the 40 requests for 
the diagnosis of possible twin pregnancies, 
there were 39 instances where the diagnosis 
was made correctly. In 28 instances a single 
pregnancy was correctly diagnosed, and, of 
the 12 twin pregnancies, 11 were detected 
with the fetal electrocardiograph. Only one 
fetus of the remaining set of twins was de- 
tected. 

In addition to the above cases, twins were 
diagnosed once and not diagnosed twice dur- 
ing studies of patients during labor. In all 
3 instances twins were not suspected clin- 
ically. Fig. 4, A and B are examples of the 
fetal electrocardiograms with twin pregnan- 
cies. The fetal ECG has to be read very 
carefully for the diagnosis of twins. 

Fetal ECG configuration changes. Con- 
sistent fetal ECG configuration changes have 
been noted rarely in the fetal complex when 
it is recorded from the maternal abdominal 
wall. The underlying technical difficulties 
will be discussed under “Comment.” Fig. 5, 
A is an example of notching of the fetal R 
wave. The first portion of the tracing has 
been recorded at 25 mm. per second (stand- 
ard ECG speed) and the second portion at 
50 mm. per second so that the notching can 
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Fig. 5. A, Notching of fetal R wave in a normal 
fetus. The first portion of the tracing has been 
recorded at 25 mm. per second, the remainder at 
50 mm. per second. The maternal ECG is the 
larger one. B, S-T segment depression and large 
T wave recorded from an hydropic fetus while in 
utero. Note extremely slow fetal heart rate (32 
beats per minute). 


be seen more readily. The infant was in good 
condition at birth and at age 2! years is in 
good health without evidence of any cardiac 
lesion. 

Fig. 5, B is the only example of an S-T 
segment depression and large T wave in an 
abdominal fetal ECG that has been noted by 
us in the past 3 years. The tracing has been 
made at 50 mm. per second in order for the 
configuration changes to be seen more clearly. 
The fetal heart rate was 32 beats per minute 
and remained so for an entire month pre- 
ceding labor. The baby was large and hy- 
dropic at the time of delivery and was still- 
born (probably as the result of a traumatic 
delivery). The fetal heartbeat was regular at 
about 30 to 35 beats per minute during labor. 

Clinical fetal heartbeat monitor. The pre- 
liminary testing of the electrode system and 
associated clinical fetal heartbeat monitoring 
apparatus is promising. Fig. 6, A is a por- 
tion of a tracing taken during contractions 
with the patient pushing. The cervix was 
fully dilated and the head at plus 2 station. 
The fetal ECG is seen clearly. The lower 
tracing shows the effect of the filter which 
prepares the ECG for counting. Fig. 6, B is 
a graph of the fetal heart rate patterns dur- 
ing the last stages of labor and is the un- 


retouched tracing of the output of a cardio- 


| 
S-T segment ] 
maternal depression, fetal 
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tachometer and was recorded directly from 
the patient during labor. The upward deflec- 
tion is an artifact and was due to excessive 
movement of the patient. 


Comment 


Apparatus and methodology. 

Fetal electrocardiograph. Since the use of 
the vacuum tube amplifier by Bell’ in 1938, 
there have been no radical changes in the 
instrumentation of fetal electrocardiography 
for the diagnosis of fetal life, multiple preg- 
nancy, etc. The minor changes, such as less 
noisy preamplifiers and quieter vacuum 
tubes, have permitted cleaner signals and 
slightly better results. However, the results 
obtained by recent workers in this area with 
“newer” techniques are not much better than 
those of 15 to 20 years ago. The limiting 
factor appears to be more the nature of the 
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problem itself and not so much the quality 
of recent amplifying equipment. 

The fetal R wave is usually about 25 pv 
in amplitude; given approximately the same 
P, R, and T wave ratio as in the adult ECG, 
the fetal P and T waves would be about 5 
pV in amplitude. With present techniques the 
inherent skin “noise” levels are of the order 
of 3 to 5 pv. When this is added to 1 to 2 
uv of electrical “noise” in the equipment the 
total “noise” is sufficient to mask any fetal 
P or T waves present. 

A “synthetic” waveform which approxi- 
mates the ECG is shown in Fig. 7, A. This 
waveform was generated electrically and 
provides a convenient means of studying the 
effect of electrical “noise” on various wave- 
shapes. Fig. 7, B shows the effect of adding 
electrical noise of a single low frequency to 
the generator output. “T wave” and “S-T 


fetal ECGs 


after 


filtering 


FETAL HEART BEATS PER MINUTE 


artefact™ ~ 


MINUTES 


Fig. 6. A, Fetal ECG tracing from scalp electrode. Note absence of maternal ECG. The upper 
tracing is the unfiltered fetal ECG; the lower tracing has been filtered preparatory to automatic 
counting. B, A rate-time graph of the fetal heart rate recorded during labor. Note the accurate 
record through contractions. The above is an unretouched graph made directly from the patient 
during the second stage of labor with the patient pushing with contractions and was recorded 
under the usual conditions prevailing in a labor room. The single artifact was associated with 
extreme movement. Minor movements, such as raising a leg, talking, or drinking, had no 


effect on the record. 
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segment” changes of various kinds are noted. 
A similar situation obtains when the fetal 
ECG is recorded from the maternal abdomi- 
nal wall where there is an abundance of low 
frequency energy to distort the fetal ECG 
configuration. 

Fig. 7, C and D illustrate electrical noise 
arising within the electrode and amplifier 
systems. This type of electrical interference 
is known as “parasitic” oscillation and can 
be misleading if one is considering the diag- 
nosis of multiple pregnancy, where it may 
be mistaken for multiple fetal electrocardio- 
grams. The uniform height and rhythm of 
the spikes suggest artifact for it would be 
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extremely unlikely to have the various fetuses 
in a multiple pregnancy so positioned as to 
produce identical potentials under one set of 
electrodes. 

The majority of recording equipment that 
has been used for the study of fetal electro- 
cardiography is not feasible clinically. Much 
of the equipment writes in curvilinear co- 
ordinates and adds instrumental distortion to 
the fetal electrocardiogram. The effect of 
this distortion on a fetal ECG is shown in 
Fig. 8. 

The cost of recording paper and conven- 
ience in handling are practical problems of 
considerable magnitude if long-term record- 


B T wave flattened 


large 


ap 


57-03-21 


Fig. 7. A, Electrocardiogram-like waveform instrumentally generated. Note characteristics of 
base line for comparison with B. B, The addition of electrical “noise” to the generator out- 
put produced marked baseline changes. During fetal electrocardiography the electrical “noise” 
associated with the use of abdominal electrodes similarly distorts the base line of the fetal 
ECG, thereby making it difficult to detect true fetal ECG configuration changes if these are 
present. C, “Parasitic” oscillation arising in the electrode-amplifier system and producing elec- 
trical “noise.” This type of artifact may be confused easily with the fetal ECG in multiple 
pregnancy. D, Example of “parasitic” oscillation which could be misread as triplets. Note three 


separate “rhythms” illustrated by the separate rows of dots. 
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ing is contemplated. ‘The use of photographic 
or plastic coated paper is impractical for 
extended studies; hence, inexpensive record- 
ing paper must be used for the study of 
labor. 

For fetal electrocardiography to be useful 
clinically, it is necessary to provide a rela- 
tively inexpensive, uncomplicated, _light- 
weight electrocardiograph that will display 
conveniently an undistorted fetal ECG. Pre- 
liminary investigation of the developmental 
fetal electrocardiograph described previously 
suggests that a modification of this equip- 
ment may fill the need. The present writing 
method is similar to the majority of adult 
electrocardiographic machines and the cost 
of recording paper is excessive if long-term 
monitoring is contemplated. Developmental 
work has been started on a writing system 
that will permit the use of inexpensive re- 
cording paper. 

Electrodes and electrode jelly. Suction type 
electrodes give greater baseline stability than 
silver or solder pellet electrodes attached to 
the abdominal wall by adhesive tape. This is 
particularly important if patients are being 
studied during labor when relatively large 
skin potentials are present during uterine 
contractions. If electrode jelly is allowed to 
dry and crust around the electrode, excessive 
electrical noise is produced. A nondrying 
type of jelly or cream should be used if the 
study is prolonged. 

Diagnosis of fetal viability. It would seem 
that under actual working conditions in 
routine obstetrics the fetal electrocardio- 
graph is of value for the diagnosis of fetal 
life when other methods are inadequate or 
less desirable (such as x-ray examination). 
The absence of a fetal ECG is not diagnostic 
of fetal death and may represent unknown 
difficulties in detection methods. Under pres- 
ent conditions a probability figure is the only 
guide that could be obtained in the negative 
cases. 

It should be emphasized that the fetal 
electrocardiograms were recorded by differ- 
ent technicians and research fellows and 
included periods when new technicians were 
learning procedures and would thus ap- 
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Fig. 8. A, Fetal ECG recorded from the maternal 
abdominal wall. Note unusually large fetal com- 
plex. The tracing was made with a rectilinear re- 
corder. B, Same fetal ECG made with a curvilinear 
recorder. Note curving of the R wave and base- 
line components. This instrumental distortion 
makes fetal ECG configuration studies more dif- 
ficult. 


proximate the conditions in clinical fetal 
electrocardiography. 

The number of patients in this study is 
too small to permit an accurate appraisal of 
this procedure although it looks promising. 
The true value must await a long-term study 
with a simple clinical instrument. 

Diagnosis of fetal presentation. While it is 
true that the majority of vertex presenta- 
tions are associated with discordant maternal 
and fetal electrocardiograms, this is not true 
in all cases. Such a premise is based on the 
assumption that the maternal and fetal ORS 
vectors are 180 degrees out of phase in ver- 
tex presentation and implies that the fetus 
has to be rotated mechanically 180 degrees 
(i.e., changed from vertex to breech) in 
order for the maternal and fetal ORS vec- 
tors to be in phase. In adult electrocardiog- 
raphy, the direction of the QRS complex 
can be changed through 180 degrees simply 
by altering the electrode position (i.e., Vi to 
V.) and does not necessitate inverting the 
patient. In fetal electrocardiography it is 
usually not possible to determine the exact 
spatial relationship of the fetal heart to the 
electrodes, and, hence, the rotation of the 
fetus on the long axis of its body may influ- 
ence the relationship of the fetal QRS vec- 
tor to the electrodes. The phasic relationship 
of the maternal and fetal ECG cannot, 
therefore, be used without some error to 
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i R wave 


neonetel ECG 


neonctal ECG 


Fig. 9. A, Fetal ECG showing notching of fetal R 
wave. (Paper speed 50 mm. per second to show 
notching. A-D all recorded at this speed.) Note 
concordant maternal and fetal electrocardiograms 
with this particular electrode placement. B, Record 
from same patient taken a few minutes later with 
a different electrode placement. Note discordant 
maternal and fetal electrocardiograms and absence 
of notching and distortion of R wave by “noise.” 
A and B illustrate how the configuration of the 
fetal ECG and phasic relationship to the maternal 
ECG can be altered drastically by electrode place- 
ment without physically reorienting the fetus. C, 
Minor notching of the neonatal ECG a few min- 
utes after birth. D, Absence of notching with al- 
teration of electrode position. 


differentiate vertex from breech presenta- 
tion. This is illustrated in Fig. 3, A and C, 
where the maternal fetal ECG relationships 
are the direct opposite of what they should 
be if the premise were true. 

Diagnosis of twins. Our experience with a 
very small series of patients suggests that with 
present techniques, the fetal ECG is of value 
for the diagnosis of multiple pregnancy. 
Other workers have had a similar experience. 
Until a large series has been accumulated, it 
will not be possible to assess fully the value 
of fetal electrocardiography for this type of 
diagnosis. 
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Diagnosis of congenital cardiac anomalies, 
A recent report suggests that fetal electro- 
cardiography may be of value for the diag- 
nosis of congenital cardiac anomalies in early 
pregnancy. The supporting evidence is a 
notched R wave found in a fetus who died 
as an infant and at autopsy showed coarcta- 
tion of the aorta.*® Fig. 9, A and B show 
notching of the fetal R wave with a certain 
electrode position and absence of notching 
with different positions. It is of some interest 
to note that the phasic relationship (see 
“Diagnosis of fetal presentation”) of the 
fetal and maternal electrocardiograms is al- 
tered by altering the spatial relationship of 
the electrodes to the fetal heart. This par- 
ticular fetus was a vertex presentation. 

Fig. 9, C and D illustrate the similar effect 
of altering electrode position in the newborn 
a few minutes after birth. 

In our study of fetal heart rates during 
labor, notching of the R wave was noted on 
three occasions. In all instances the infants 
were in good condition at birth and without 
evidence of electrocardiographic abnormality 
a few minutes after birth. On the other 
hand, we have had at least one instance of 
severe congenital cardiac anomaly which 
resulted death and another 
which required surgical correction without 
evidence of abnormality in the fetal ECG in 
either case. 


in neonatal 


Of some interest is the frequent presence 
of a notched R wave in the newborn infant. 
Fig. 10, A shows a markedly notched R wave 
in a 20-hour-old baby. The first portion of 
the tracing had been recorded at 25 mm. per 
second and the remainder at 50 mm. per 
second in order to see more clearly the notch- 
ing. The notching is less marked in Fig. 10, B 
as the electrode position is changed and is 
completely absent in Fig. 10, C when the 
position is altered again. The ability to de- 
tect congenital cardiac abnormalities with an 
electrocardiogram in the newborn infant is 
limited even when the spatial relationships 
of the electrodes to the heart are known and 
P and T waves are identified readily. It seems 
unlikely, therefore, that with present tech- 
niques this suggested use for fetal electro- 
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cardiography will be much more than a 
curiosity, even if it could be shown to be 
accurate. 

Diagnosis of fetal maturity. Wimmer** sug- 
gested that the fetal ECG increases in ampli- 
tude with the progress of gestation and may 
be of value for the detection of postmaturity. 
Bergman and Hall?® felt that the opposite 
was true. We have not made a detailed study 
of this area but there appears to be a great 
deal of variability in the amplitude of the 
fetal ECG from week to week during gesta- 
tion. At term there is also a similar degree of 
variability from patient to patient which 
seems to bear little relationship to the ex- 
pected date of confinement. 

Diagnosis of fetal distress. S-T segment and 
T wave changes in fetal ECG recorded from 
the maternal abdominal wall have been 
reported to be of value for the detection of 
early fetal distress.*® The technical problems, 
such as uncertain spatial relationship of the 
electrodes to the fetal heart and electrical 
“noise” (Fig. 7, A, B, and C) which obscures 
the fetal P and T waves, appear to limit 
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seriously the value of fetal ECG configura- 
tion changes for the detection of poor fetal 
environment. 

In a series of more than 75 cases of fetal 
distress (unpublished), no consistent fetal 
ECG configuration changes could be de- 
tected. In one instance where an electrode 
was placed directly on an immature fetus 
who had a prolapsed umbilical cord, definite 
fetal ECG changes were detected only min- 
utes before death whereas “pathologic” fetal 
heart rate changes were apparent hours be- 
fore death.** 

With present techniques it appears that 
fetal ECG configuration changes are of lim- 
ited value for the detection of fetal distress. 

Clinical fetal heartbeat monitor. The de- 
velopmental model of a clinical fetal heart- 
beat monitor described in this report has 
been used throughout labor and delivery in a 
small number of patients. 

Good results have been obtained under 
routine obstetrical conditions so that it is 
now possible to provide automatic counting 
of the fetal heart rate throughout labor and 


Fig. 10. A, Notched R wave in 20-hour-old baby. The first part of the tracing has been re- 
corded at 25 mm. per second and the remainder at 50 mm. per second to show more readily 
the notching. B, Decrease in notching as the electrode position is changed. C, Absence of 


notching as the position is altered further. 
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delivery. An extensive clinical evaluation 
must be carried out, however, before an ac- 
curate assessment can be made. With some 
modifications of the developmental unit it 
will be possible to monitor a number of labor 
rooms from_a central desk. While the ex- 
perimental study has been encouraging, there 
are a number of electrode and transducer 
details to be worked out before the clinical 
monitor can be considered simple enough for 
clinical obstetrics. 


Summary and conclusions 


1. A developmental model of a lightweight 
clinical fetal electrocardiograph has been 
described. 

2. In 42 cases of 16 to 20 weeks’ gestation 
where fetal life could not be detected by 
clinical means, the fetal electrocardiograph 
achieved an accuracy of 88 per cent on a 
single test of each patient. All of the 5 false- 
negative results became positive on the sec- 
ond test. 

3. In 122 cases of gestation over 20 weeks 
where fetal life could not be detected clini- 
cally, the fetal electrocardiograph achieved 
an accuracy of 78 per cent on the initial test. 
About one third of the false-negative results 
were available for rechecking and on the 
second test the accuracy increased to 83 per 
cent. 
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4. In 40 patients suspected clinically of 
having multiple pregnancy, the fetal electro- 
cardiograph made a correct diagnosis of 28 
single pregnancies and 11 sets of twins. One 
set of twins was misdiagnosed as a single 
pregnancy. 

5. The fetal ECG is of limited value for 
the diagnosis of fetal presentation. 

6. Fetal ECG configuration changes re- 
corded from the maternal abdominal wall 
appear to be of very limited value for the 
diagnosis of congenital heart disease and for 
the early diagnosis of fetal distress. 

7. Although the fetal electrocardiograph 
has value as a research tool, the actual clini- 
cal value of fetal electrocardiography cannot 
be assessed fully until there is a simple com- 
pact fetal electrocardiograph and the asso- 
ciated methodology has been explored fully 
and clearly defined. 

8. In a limited study, a developmental 
model of a clinical fetal heartbeat monitor 
was capable of automatically counting the 
fetal heart rate throughout labor and de- 
livery. 


We wish to thank the research, technical, and 
electronic assistants and secretaries whose patient, 
presevering efforts have made this study possible. 
The willing cooperation and assistance of the 
resident and nursing staffs and private physicians 
of the Grace-New Haven Community Hospital is 
gratefully acknowledged. 
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HUGH W. PAYTON, M.D. 
Washington Court House, Ohio 


IDEALLY, the obstetrician and pediatri- 
cain have several aims in mind when severing 
and occluding an umbilical cord during the 
third stage of labor. The primary aim is 
complete hemostasis of any sized cord, pref- 
erably obtained without cutting into the 
jelly of Wharton. Whatever instrument is 
used should be aseptic, light in weight, non- 
traumatic, and nonallergenic to the infant. 
A method which affords ease of operation 
would be favored, but most important is that 
bleeding be impossible after the cord is li- 
gated. The ligating tool preferably should be 
disposable and inexpensive. 

All of these factors are obtained with a 
new plastic cord clamp.* This new device is 
a small, strong nylon presterilized disposable 
umbilical cord clamp which consists of two 
bars on a hinge, closing on the opposite end 
with a snap which cannot be reopened once 
it is in a closed position. 

Assembly purposes require the hinge por- 
tion of the clamp be made as shown in 
Fig. 1. Bar A is a spring action rectangular 
bar which is serrated on its closing surface to 
prevent lateral slippage of the cord when it 
is clamped. Part A and C form a male ap- 
pendage at the distal end of Bar A. Bar B is 
nonpliable. Small, regularly spaced knobs 
along the closing surface of B further pre- 
vents slippage of the cord. Actual closure of 
the clamp results in C’ sliding across the 
groove D and the tooth C snapping into the 
recess E. Area F represents two shoulders of 
Bar B flanking either side of the recess E. 


*Manufactured by Clay-Adams Co., New York, New 
York. 


A nylon disposable umbilical cord clamp 
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When this clamp is snapped closed it cannot 
be reopened because of the shoulders. 

Obviously, an umbilical cord should be 
placed in midportion of the clamp or toward 
the hinge, for a cord placed near the clasp 
would necessitate tremendous pressure to 
close the clamp, or even make closure impos- 
sible. As the cord size regresses during the 
first days of life, the strong spring action of 
Bar A further insures hemostasis. 

Nylon is nonallergenic. 

The surfaces of this clamp are very smooth 
and all edges of the clamp are rounded. 
Therefore, neither the infant nor cord can 
be inadvertently traumatized. 


A 
BAR A 
C— 
"GAR B F 
SIDE VIEW 

—BAR A 
—BAR B 


CROSS SECTION 


SAGITTAL SECTION 


. Fig. 1. Three views of nylon umbilical cord clamp. 
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This clamp is to be sterile in its container 
and dispensed as such. A small piece of plastic 
tubing will be placed over C and A to ob- 
viate accidental premature closure of the 
clamp. As previously stated, the clamp is ex- 
pendable and disposable. 


This clamp has been used clinically dur- 
ing 61 deliveries.* Hemostasis of each cord 
was absolute. No infections were encoun- 
tered. Application of the clamp 2 to 2'% 
inches from the abdomen initially, resulted 
in the clamp’s being only about one inch 
from the infant after 3 days of cord atrophy. 
Infants remaining on their abdomen 3 hours 
without padding between the clamp and ab- 
domen revealed no discomfort or pressure 


*This series is small as only handmade models were 
available at the time of this writing. 
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reaction to the skin. Umbilical cords sep- 
arated from 5 to 11 days. The largest cord 
in this series measured 2.23 cm. in diameter 
(7 cm. in circumference), and, in this in- 
stance, two thirds of the clamp’s capacity 
was used. 


Summary 


A new small, strong, plastic umbilical cord 
clamp is described which is completely hemo- 
static, nontraumatic, nonallergenic, and easy 
to apply; when clamped closed, it cannot be 
reopened. The clamp is packaged sterile and 
is disposable. Clinical experience with 61 ap- 
plications is presented. 
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Re-evaluation 


Statistical considerations on circumcision 


and cervical cancer 


ERNST L. WYNDER,M.D. 
NATHAN MANTEL, M.A. 


SAMUEL D. LICKLIDER, M.D. 


New York, New York 


T HIs report is a re-evaluation of the data 
associating lack of circumcision and poor 
penile hygiene with the development of 
cancer of the cervix. The epidemiological 
evidence which strongly suggests a protec- 
tive effect of circumcision against cancer of 
the cervix has been previously reviewed.’ 
Subsequent studies from Israel have been 
unable to detect any environmental factor 
that could account for the great difference 
in incidence of this disease between Jewish 
and non-Jewish populations other than that 
of the routine practice of circumcision 
among Jews.” 

While some environmental factors have 
been found that differ between the cervical 
cancer and respective control groups, es- 
pecially the factor of age of first coitus, no 
factors have been noted which would, in- 
dependent of circumcision, account for the 
difference in incidence of cervical cancer 
among Jews and non-Jews as well as among 
Hindus and Moslems.” * 


From the Section of Epidemiology, 
Division of Preventive Medicine, Sloan- 
Kettering Institute and The National 
Cancer Institute, Bethesda, Maryland. 


To date, the epidemiological basis for 
the relationship between lack of circum- 
cision and cervical cancer coupled with the 
fact that no other factors have been found 
that can account for the magnitude of dif- 
ference in various population groups as well 
as with confirmatory laboratory evidence 
on the carcinogenic effects of smegma? has 
not, however, been uniformly supported by 
statistical studies. * * In connection with 
this relationship and its demonstration, it 
would be desirable to have evidence that 
within a particular ethnic group lowered 
cancer rates do accompany circumcision. 

The various statistical studies on circum- 
cision have employed the retrospective 
method. This method depends on compar- 
ing the frequency of occurrence of the study 
factor, in this case circumcision of hus- 
bands, among those with the study disease, 
cervical cancer, with the frequency in 4 
comparable control group. The merits of 
the retrospective study method have been 
discussed by Mantel and Haenszel.’° With 
due precaution to avoid biases, the retro- 
spective method permits obtaining valid 


_ results from available data in a study of 
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limited size. The data are presently avail- 
able in the sense that we can get data on 
the circumcision status of husbands of pa- 
tients with cervical cancer and control pa- 
tients with no need to follow up these per- 
sons for extended periods. Study size is 
reduced as compared with that needed for 
forward type investigations. For diseases of 
relative rarity the forward study requires 
the follow-up of large numbers of individu- 
als to get an adequate number of cases of 
cancer and suitable controls. 

So far, only one of three retrospective 
studies in the United States has obtained 
results suggestive of a positive association 
between cervical cancer and circumcision 
status." *° Barring biases or other defects 
in the data collected, each of the three stud- 
ies has been large enough in scope to ensure 
the obtaining of significant results with vir- 
tual certainty if circumcision afforded the 
general population the same level of pro- 
tection against cervical cancer as it seems 
to afford Jews. The causes for failure of 
the various studies to reveal a circumcision 
effect are brought out by certain auxiliary 
and supplementary observations which have 
been made in connection with them. 

To begin with, it is clear that the pro- 
tective effect of circumcision would be less 
pronounced in the United States than in 
many other countries. The higher level of 
personal hygiene would tend to provide 
many of the protective benefits otherwise 
afforded by circumcision. Also, in connec- 
tion with a supplemental finding by Dunn 
and his associates,’ the possible protective 
effect of circumcision was diluted for an- 
other reason. Dunn reported that in non- 
Jewish men circumcision often did not re- 
sult in complete removal of the foreskin. 
Presumably, some non-Jewish women, to 
whom the American studies have been re- 
stricted, would not secure the full potential 
benefit of circumcision. Dunn also noted that 
frequently even uncircumcised males showed 
extremely short foreskins, a naturally oc- 
curring circumcision. Our studies, 
based on history, show that further shorten- 
ing of the foreskin occurs beginning as early 
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as adolescence in about one out of five un- 
circumcised men. 

Appropriate use of the retrospective study 
method requires allocating cancer and con- 
trol cases properly to their study factor 
levels. Its use in connection with investiga- 
tions of the lung cancer-cigarette smoking 
relationship involved reducing the entire 
cigarette smoking history for an individual 
to a limited number of patterns, maximum 
and average consumption, type of tobacco 
smoked, duration of smoking, etc.—ques- 
tions for which the persons interrogated 
were qualified to give reasonably good in- 
formation. The history of sexual exposure 
to uncircumcised husbands is necessarily ex- 
tremely complex and here, too, it has been 
necessary in the various studies made to 
employ a limited number of exposure pat- 
terns. In all the studies made the primary 
source of information has been the wife. 
In only one of the studies, that reported by 
Wynder and associates,’ based on patients 
in New York, St. Louis, and Washington, 
were some data obtained directly from hus- 
bands. Wherever possible, husbands were 
contacted directly when the wife could not 
give specific information as to when her 
husband was circumcised. It is notable that 
only this study suggested a protective ef- 
fect for circumcision. 

The remaining studies have been com- 
pletely dependent on statements by wives 
as to circumcision status of husbands. All 
have been conducted with care and have 
been adequate in size. There have been 
minor differences as to method of inter- 
rogation and source of case and control 
material, but the dependence on accuracy 
of information from wives has invariably 
been limiting. Jones, Macdonald, and Bres- 
low employed patients in the Los Angeles 
County Hospital together with private pa- 
tients, interviews being conducted by so- 
cial workers.* Well people and patients with 
other than pelvic organ problems were used 
as controls. Data on circumcision status of 
husbands were obtained from wives with 
only a moderate percentage being classed 
as status unknown. The results of this study 
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were negative. In view of the various sources 
of error associated with the kind of retro- 
spective study made, Dunn, in a re-exam- 
ination of the data of this study, concluded 
that while circumcision may or may not 
exert a protective influence relative to 
cervical cancer, studies of the kind which 
had been performed would generally be in- 
adequate to determine which is the case. 

Negative results were also obtained in a 
study by Dunham and associates,® the full 
details of which have not yet been pub- 
lished. No consistent differences were found 
in circumcision status for husbands of pa- 
tients with cervical cancer and controls. 
Circumcision data were obtained from pa- 
tients only. 

The study by Wynder and associates,’ 
referred to above as obtaining data from 
husbands when necessary, secured circum- 
cision status data in all but 10 per cent of 
white patients, and 25 per cent to 35 per 
cent of Negroes. In 25 per cent of the cases 
circumcision status data were obtained di- 
rectly from husbands. The high proportion 
in the circumcision status unknown cate- 
gory which would have obtained had hus- 
bands not been interviewed—about one third 
for white patients, one half for Negroes— 
reflects the insistence put on obtaining cor- 
rect circumcision data by requiring informa- 
tion on time of circumcision. Controls in 
this study included patients with pelvic dis- 
ease other than cancer of the cervix and 
fundus. This tended to present the same 
urgency for giving correct circumcision in- 
formation for both study cases and controls. 

A major factor casting doubt on the neg- 
ative results obtained in the various retro- 
spective studies has been the finding that 
statements about circumcision status in the 
absence of actual physical examination were 
low in reliability. Even statements by men 
about their own status were recently found 
to be frequently incorrect and presumably 
less confidence can be attached to statements 
by wives about their husbands. For example, 
in an interview study by Lilienfeld and Gra- 
ham** conducted in Buffalo, only 37 of 56 
men, or 66 per cent of men claiming to be 
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circumcised, were, on physical examination, 
found to be. As many as 47 of 136 men, or 
35 per cent of men disclaiming circum- 
cision, proved to be circumcised on exam- 
ination. If statements by wives as to the 
status of their husbands were even as reli- 
able as the men’s own statements, as in- 
dicated in the Lilienfeld-Graham study, the 
value of the retrospective study method 
would be greatly reduced. For instance, as- 
suming the risk of cervical cancer were in 
fact 10 times as great for wives with un- 
circumcised husbands relative to the risk for 
wives of circumcised husbands, the results 
of the Lilienfeld-Graham study can be em- 
ployed to ascertain the effect of errors in 
statements about circumcision status. If, as 
a group, those claiming to be circumcised 
are actually only 66 per cent circumcised 
and 34 per cent uncircumcised, the aver- 
age risk for the group will be 0.66 x 1 + 
0.34 x 10 = 4.06. Similarly, the risk for 
wives of husbands where circumcision is dis- 
claimed would be the percentage of circum- 
cised in this group, 35 per cent, times one 
plus the percentage uncircumcised, 65 per 
cent, times 10, or 6.85. The true relative 
risk of 10 would be mechanically diluted to 
a relative risk of 6.85/4.06 = 1.69 simply 
by errors in circumcision status statements. 
Similar results were obtained in a study 
by Wynder and Licklider’*? among males in 
Los Angeles and New York City. For the 
Los Angeles males only 11 of 25 men or 44 
per cent of men claiming to be circum- 
cised were, in fact, circumcised; 4 of 70 men 
or 6 per cent of men disclaiming circum- 
cision were found to be circumcised. These 
factors of error would be sufficient to dilute 
a tenfold relative risk to one of only 1.59. 
Better results were found for the New York 
City data where 10 of 16 men, or 62 per 
cent claiming circumcision, were circum- 
cised and only 1 of 67 men, or 1 per cent 
of men disclaiming circumcision, were cir- 
cumcised. For the New York City data a 
tenfold relative risk would be diluted to one 
of 2.24. 

The less reliable reporting by wives as 
. to the status of their husbands would lead 
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to a greater dilution than is indicated above. 
This coupled with the complicating factors 
of incomplete circumcision, natural circum- 
cision, etc., would almost certainly minimize 
the possibility of obtaining meaningful re- 
sults from the kinds of studies which have 
been made; even a twofold relative risk 
would not be expected to be observed. Con- 
siderations of this kind prevented Dunn 
from interpreting the negative results of 
the California study as indicating lack of 
a true circumcision effect. It may be noted 
that the Wynder study, relying partially on 
information from husbands and utilizing as 
controls gynecological patients with parallel 
motivation, was the most likely study to un- 
cover any real circumcision effects. This 
study, at a minimum, did obtain some defi- 
nite indication that a real circumcision ef- 
fect exists. 


Future studies 


The epidemiological basis for a true pro- 
tective effect of circumcision relative to 
cervical cancer is well documented. In view 
of some unsuccessful attempts to confirm 
this effect by statistical studies within an 
ethnic group, it is necessary to undertake a 
well-planned investigation which will avoid 
the shortcomings of those hitherto per- 
formed. As in the past, results can be ob- 
tained most rapidly and with a minimum 
study size through the use of the retrospec- 
tive method. In any such repeat study, how- 
ever, circumcision status of current sexual 
partners should be determined from actual 
physical examination, with due note taken 
of instances in which circumcision was per- 
formed late in life. For the purpose of the 
study it may be well to classify husbands 
according to length of foreskin, employing a 
scale like that proposed by Dunn and 
Buell"? or by Wynder and Licklider.’? Un- 
der the hypothesis that smegma accumu- 
lating under the foreskin is the responsible 
agent, the merits of a short foreskin rather 
than of circumcision should be investigated. 
There will of necessity be weakneses in the 
retrospective study in that clear information 
about earlier sexual partners will not be 
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available and there will be no current in- 
formation for women who are widowed or 
divorced at the time of the study. 

The possibilities for a forward-going study 
should not be overlooked in any concerted 
attempt to overcome existing doubts in the 
cervical cancer—circumcision problem. The 
most definitive study would require a pro- 
gram of follow-up of circumcised and uncir- 
cumcised males and the subsequent cervical 
cancer incidence among their wives. The 
husbands of young wives could be examined 
to determine their circumcision status, by 
means of the above-mentioned scales. Fol- 
low-up of these women could yield results 
in about 25 years. 

A relatively short duration forward study 
can be achieved with women in or entering 
the cervical cancer ages. The scaled circum- 
cision status of the current husband could be 
determined, and, for greater precision, the 
study should be limited to wives with little 
or no sexual contact other than with the 
current partner. While greater numbers 
would be necessary than in the usual retro- 
spective study, such a study would yield 
results less open to dispute. According to 
whether one wanted definitive results in as 
short a time as one year or as extended a 
time as 5 years, statistical methodology can 
be employed to determine the necessary 
study size. 


Recommendations 


The definitive determination of whether 
true association exists must await the con- 
duct of an appropriate study within an 
ethnic group. Nevertheless, certain recom- 
mendations can be made at this time for 
actions which need not await the comple- 
tion of the necessary definitive study. 

For instance, circumcision, a widely in- 
creasing practice in the United States, is a 
rather simple procedure and one which has 
acceptance for reasons other than that it 
may protect against penile or cervical can- 
cer. More rapid spread of the practice of 
circumcision among newly born children 
should be stimulated since it is simpler than 
either later circumcision or the continued 
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practice of good personal hygiene indefi- 
nitely in the future. In so far as more ma- 
ture males are concerned, the simple al- 
ternative at this time is good penile hygiene, 
which can be. stimulated by educational 
measures directed toward both physicians 
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and the general population. Increasing prac- 
tice of circumcision should be directed par- 
ticularly toward the low income groups 
among whom cervical cancer is more com- 
mon and good personal hygiene is less ade- 
quate. 
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Follow-up on a patient with myasthenia gravis 


CHARLES E. GALLOWAY, M.D. 


Evanston, Illinois 


In 1949 I presented the case report of 
the delivery of a woman with myasthenia 
gravis (Am. J. Osst. & Gynec. 57: 1023, 
1949). One of the legitimate forms of re- 
evaluation should be to bring up to date such 
case reports with the subsequent fate of the 
patient and the long-range outcome of the 
medical problem. 

There have been only 2 cases of myasthenia 
gravis complicated by pregnancy in the his- 
tory of the Evanston Hospital and, after 
reviewing the chart of the other case, one 
would conclude that the diagnosis of 
myasthenia gravis was doubtful. 

I reported the first delivery of this same 
patient before the Chicago Gynecological 
Society on March 19, 1948. Her medical 
care was supervised by the late Dr. L. Blake- 
man and Dr. William Schwied, both of 
Chicago, and she was seen in consultation 
early in the disease by Dr. Henry R. Viets 
of Boston on June 11, 1944. At one time Dr. 
Viets was chairman of the Medical Board of 
the Myasthenia Gravis Foundation. 

This patient at the present time is 37 
years old, 5 feet, 6 inches tall and weighs an 
average of 155 pounds. She is Rh negative. 
She maintains her strength by the use of 
Prostigmin Br by mouth and, like all other 
patients with this disease, she has periods of 
exacerbation and remission and will vary 
the dosage accordingly. She has rarely had 
to resort to intramuscular injections. 

Her first labor occurred Sept. 4, 1947, 
when she was 5 days beyond the calculated 
due date. After 10 hours of active labor, the 
cervix was only 2 cm. dilated and at that 
time the pulse was 105. She was unable to 
keep her eyes open, she was having difficulty 
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in swallowing and speaking, and respirations 
were increasing. Fearing a respiratory col- 
lapse, we terminated the labor by cesarean 
section under local anesthesia. The birth 
occurred about 11! hours after the onset of 
labor. The baby was a 7 pound girl, Rh 
positive, with no signs of erythroblastosis. 

The patient made a normal recovery ex- 
cept for a short attack of cystitis at 2 weeks 
post partum. She nursed her baby 5 months. 

This patient’s second delivery by elective 
cesarean section occurred Feb. 5, 1958, 3 
weeks ahead of the due date, and the male 
baby weighed 7 pounds, 9 ounces. Spinal 
anesthesia was used this time and the patient 
was not sterilized. She was given one intra- 
muscular injection of 1 c.c. Prostigmin 
1:4,000 near the close of the operation and 
after that she was permitted to take Prostig- 
min herself as she needed it. After 14 years 
we felt she would know better than anyone 
else when she should take the medication. 

She underwent cesarean section 3 weeks 
ahead of term for four reasons: first, the 
baby seemed large enough to live; second, 
she was mildly toxic with albumin and 
edema; third, I had one test made for anti- 
bodies one week before delivery and they 
were reported present (but I have less faith 
in laboratory tests than my younger col- 
leagues); fourth, I felt that it was only fair 
that the baby should be taken from his un- 
favorable environment as soon as it was 
possible and compatible with life. 

A few hours after the baby was reported 
to be Rh positive and to have erythro- 
blastosis. The baby’s treatment was managed 
by our erythroblastosis team composed of Dr. 
Herbert F. Philipsborn, Jr., and Dr. Jose- 
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phine Earlywine. The baby received his first 
replacement transfusion of 560 c.c. with- 
drawn and 520 c.c. given within a few hours 
after birth and a second replacement 3 days 
later of 540 c.c. both withdrawn and admin- 
istered. He was hungry from the day he was 
born and the mother nursed him for 5 
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months. The mother and baby left the hos- 
pital on the twelfth postpartum day. The 
baby at the present time is 8 months old and 
weighs 23 pounds. The mother has resumed 
the prepregnancy maintenance dosage of 
Prostigmin of about 90 mg. a day (5 to 6 
tablets of 15 mg. each). 


4 
| 
| 
4A 


Reviews | Abstracts 


Selected abstracts 


Anesthesiology 

Vol. 20, September—October, 1959. 

*Ichiyanagi, Kunio, and Morris, Lucien, E.: 
Effect of Cyclopropane and Various 
Oxytocics on Cardiac Rhythm in the 
Parturient Woman, p. 669. 

Ichiyanagi and Morris: Effect of Cyclopropane 
and Various Oxytocics on Cardiac 
Rhythm in the Parturient Woman, p. 
669. 

Posterior pituitary extract has been associated 

with cardiovascular irregularities when employed 

with general anesthetics. Seventy-two obstetrical 
patients received either Pitocin or Syntocinon, 

10 units intravenously, alone or followed by 

ergotrate, 0.2 mg., after delivery under cyclo- 

propane anesthesia. In each instance electrocar- 
diograms were taken prior to and during general 
anesthesia and for 10 minutes following adminis- 
tration of oxytocics. Those cases in which hyper- 
capnia or hypoxia may have been present were 
eliminated. The frequency of specific arrhythmias 
is recorded. There was no difference in the inci- 
dence of ventricular arrhythmias after Syntocinon 
compared with Pitocin, nor was there any sig- 
nificant increase in ECG abnormalities over those 
observed during anesthesia or during the pre- 

anesthesia period. A transient flattening of T 

waves was observed in a significant percentage 

of patients receiving Syntocinon or Pitocin. 


Edward E. Wallach 


November—December, 1959. 

Nishimura, N., Kitahara, T., and Kusakabe, T.: 
The Spread of Lidocaine and I**? Solu- 
tion in the Epidural Space, p. 785. 


*This article has been abstracted. 
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LOUIS M. HELLMAN, M.D. 


British Medical Journal 

Vol. 2, Oct. 3, 1959. 

Leslie, David W.: Ante-partum Meconium Stain- 
ing of the Liquor Amnii, p. 612. 

Dec. 12, 1959. 

Harnden, D. G., and Stewart, J. S. S.: Chromo- 
somes in a Case of Pure Gonadal Dys- 
genesis, p. 1285. 

Harnden, D. G., and Armstrong, C. N.: Chromo- 
somes of a True Hermaphrodite, p. 
1287. 

Spence, A. W., and Havard, C. W. H.: Unusual 
Case of Gonadal Dysgenesis (Turner’s 
Syndrome), p. 1288. 


Canadian Anaesthesia Society Journal 
Vol. 6, October, 1959. 

*Sheridan, C. A., and Robson, J. G.: Fluothane 

in Obstetrical Anaesthesia, p. 365. 
Sheridan and Robson: Fluothane in Obstetrical 
Anaesthesia, p. 365. 

On an obstetrical service that delivers 3,239 
patients on the average per year, nitrous oxide— 
Fluothane anesthesia was used from November, 
1956, to February, 1959, on 1,601 patients. In 
1958 a Fluotec vaporizer was used for 506 of 
these patients. This agent was studied because 
the authors feel that’ Fluothane would “even- 
tually become established in most obstetrical 
units because it fulfills a long felt need as a sub- 
stitute for chloroform.” Infants were evaluated 
for depression, with all other anesthetics used 
for control; nitrous-trilene anesthesia represented 
75 per cent of this group and spinal and epi- 
dural anesthesia 7 per cent. In 1958, when the 
Fluotec was used, there was no significant in- 
crease in infant depression. However, there was 
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a significant loss of uterine tone: 7.30 per cent 
for Fluothane and 3.96 per cent for the control 
group. Blood concentrations of Fluothane were 
presented in 9 cases. The authors try to explain 
why Fluothane is used in spite of the risk of 
producing poor uterine contractions. “Fluothane 
when used with nitrous oxide and oxygen allows 
a very rapid induction of anaesthesia to a suffi- 
cient depth to allow the forceps to be applied. 
If relaxation is required during the course of 
delivery, this can be produced within a few 
breaths. There is a striking absence of reflex 
movement with manipulation when the patient 
is in very light anaesthesia. This type of move- 
ment is most typically seen with trichlorethylene 
where prevention is often beyond the potency of 
the agent. Some stridor may occur with manipu- 
lation, but laryngospasm has not been noted. 
This is in direct contrast to cyclopropane anaes- 
thesia in which severe laryngospasm frequently 
occurs if manipulation it attempted before sur- 
gical anaesthesia has been achieved. There is no 
stimulation of salivary or bronchial secretions 
and emergency vomiting is so reliably absent 
that it is possible to vary the depth of anaes- 
thesia from that necessary for forceps delivery 
or intra-uterine manipulation to the return of 
consciousness so that one might attend to the 
infant if required.” 

Harold Johnson 


Cancer 

Vol. 12, July-August, 1959. 

*Fioler, H. K., and Boyes, D. A.: Patterns of 
Early Invasion From _Intraepithelial 
Carcinoma of the Cervix, p. 673. 

Fioler and Boyes: Patterns of Early Invasion 
From Intraepithelial Carcinoma of 
Cervix, p. 673. 

The authors report a study of 419 intraepithelial 

lesions of the cervix, 26 of which showed scat- 

tered microinvasive foci. This is an incidence of 

6 per cent. They recognize three types of car- 

cinoma detected by cone biopsy: (1) intraepi- 

thelial carcinoma; (2) intraepithelial carcinoma 
with microinvasive foci; and (3) occult invasive 
carcinoma. 

The microscopic features of microinvasion are 
clearly described. In the main these consist of 
small tongues of malignant cells in the stroma 
beneath the surface epithelium or extending 
from an involved gland. However, the cohesive 
bands and tongues of neoplastic cells found in 
true invasive carcinoma are absent. 
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Three of the cases had lymphatic permeation 
and should be treated as Stage I carcinoma. 

Complete hysterectomy, probably, is adequate 
treatment for microinvasive carcinoma unless 
lymphatic extension is found. 


]. Edward Hall 


Journal of American Medical Association 

Vol. 170, July 11, 1959. 

*Page, I. H., and Dustan, H. P.: A New, Po- 
tent Antihypertensive Drug, p. 1265. 

Page and Dustan: New, Potent Antihypertensive 
Drug, p. 1265. 

The compounds studied by the authors were 

[2-(octahydro-1-azociny]) -ethyl]-guanidine sulfate 

(guanethidine) and hexahydro-1-azepinepropion- 

amidoxime dihydrochloride. 

The drug guanethidine, given intravenously 
in normal and anesthetized dogs, raises arterial 
pressure and increases cardiac output and rate. 
Constriction of the vessels occurs in the dener- 
vated perfused leg. The hypertension elicited by 
high doses of amphetamine or ephedrine was 
eliminated and the carotid occlusion reflex 
blocked. Long-term treatment of dogs with 
renal and neurogenic hypertension lowers blood 
pressure sharply, the more so in the latter group. 
The hypotensive effect is prolonged. 

The antihypertensive effects of orally admin- 
istered guanethidine have been studied in 18 
patients hospitalized for hypertensive cardiovas- 
cular disease. Amounts of guanethidine required 
to maintain satisfactory reduction in blood pres- 
sure have ranged from 25 mg. every other day 
to 150 mg. 3 times daily. These dosage levels 
caused bradycardia in 9 patients and transient, 
mild diarrhea in 8. Orthostatic hypotension oc- 
curred in all patients; in 2 the blood pressure 
in the supine position was not reduced. 

Hexahydro-l-azepinepropionamidoxime dihy- 
drochloride was a much less effective antihyper- 
tensive agent. 

John J. Dettling 

Vol. 171, Oct. 17, 1959. 

*Norotny, C. A., Hass, W. K., and Callagan, 
D. A.: Early Diagnosis of Multiple 
Pregnancy, p. 880. 

Norotny, Hass, and Callagan: Early Diagnosis 
of Multiple Pregnancy, p. 880. 

The authors used a standard eight-channel grass 

Model III electroencephalograph for the identi- 

fication of fetal cardiac activity and the diag- 

nosis of multiple gestation. 

« Three hundred twenty-one tracings were ob- 
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tained from 295 patients. The authors found that 
it was possible to make an accurate diagnosis 
of single or multiple pregnancies or to support 
the occurrence of fetal death in the vast ma- 
jority of all patients studied. Ninety per cent 
accuracy of diagnosis was achieved between the 
twentieth and twenty-seventh weeks, the most 
favorable period for application of this test. One 
hundred per cent accuracy of diagnosis of mul- 
tiple gestations was obtained from the twentieth 
through the twenty-seventh week of gestation. 

Because of its ease of application, its accuracy, 
and its safety, the authors employ this test as 
part of the prenatal routine in all cases of sus- 
pected multiple gestation or of intrauterine fetal 
death. 

John J. Dettling 
Nov. 21, 1959. 
Kupperman, H. S., Wetchler, B. B., and Blatt, 
M. H. G.: Contemporary Therapy of 
the Menopausal Syndrome, p. 1627. 
*Wallach, S., and Henneman, P. H. Prolonged 
Estrogen Therapy in Postmenopausal 
Women, p. 1637. 
Wallach and Henneman: Prolonged Estrogen 
Therapy in Postmenopausal Women, 
p. 1637. 
A 25 year retrospective study of the results of 
prolonged estrogen therapy made it possible to 
examine the evidence for its safety and effective- 
ness in a study of 292 postmenopausal women. 
The mean duration of estrogen therapy was 5.1 
years and the mean age of the patients was 51 
years. 

The estrogens most used since 1945 have 
been diethylstilbestrol and conjugated equine 
estrogens. Nausea occurred in 20 per cent of 
patients given diethylstilbestrol and the con- 
jugated equine estrogens were tolerated by al- 
most all patients. 

Among the more common symptoms of the 
menopause, hot flashes were completely relieved 
in 93 of 94 patients. In the present series, 119 
patients received prolonged estrogen therapy for 
postmenopausal osteoporosis, with chronic back 
pain being the most common presenting symp- 
tom. Complete relief or significant improvement 
occurred in 90 per cent of the patients. Evidence 
that estrogen therapy is prophylactic against 
postmenopausal osteoporosis was obtained in a 
group of 27 women. 

It is concluded that prolonged cyclic, oral 
estrogen therapy combined with periodic pelvic 
and vaginal cytological examinations is a safe 
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and effective therapy for postmenopausal women 
with disabling menopausal symptoms or post- 
menopausal osteoporosis. 
John J. Dettling 
Dec. 5, 1959. 
*Kammer, H., and Goodman, M. J.: Sterility 
After Radioiodine Therapy for Meta- 
static Thyroid Carcinoma, p. 1963. 
Kammer and Goodman: Sterility After Radio- 
iodine Therapy for Metastatic Thyroid 
Carcinoma, p. 1963. 
The authors present a case of a 24-year-old man 
who became sterile after he received 563 mc. of 
[181 for pulmonary metastases from thyroid car- 
cinoma. Testicular biopsies revealed histopatho- 
logical changes consistent with a diagnosis of 
radiation injury. Prior to the radiation therapy, 
the patient was known to be fertile and was the 
father of one child. The patient’s urine con- 
tained markedly increased amounts of pituitary 
gonadotrophins, the titer being comparable to 
that of a castrated man. Urinary estrogen and 
17-ketosteroid levels were within normal range 
for men. 

The authors conclude that long-term follow- 
up study of patients similarly treated will reveal 
more examples of radiation injury to the male 
gonads. 

John J. Dettling 


New England Journal of Medicine 

Vol. 260, March 12, 1959. 

*Silva, T. F., Friedell, G. H., and Parsons, L.: 
Pelvic Exenteration for Carcinoma of 
the Cervix: Clinicopathological Study of 
60 Operations, p. 519. 

Silva, Friedell, and Parsons: Pelvic Exenteration 
for Carcinoma of Cervix, p. 519. 

This report deals with 60 patients treated by 

pelvic exenteration for carcinoma of the cervix 

at the Massachusetts Memorial Hospital during 
the 10 year period, 1949 to 1958. This included 

21 anterior and 2 posterior exenterations. All 

available pathological material was reviewed 

without knowledge of outcome of the cases, and 
an effort was made to correlate gross and micro- 
scopic findings with pre- and postoperative clin- 
ical data. In 51 of the 60 cases studied, the 
tumor had extended to the vagina, fundus, blad- 
der, rectum, or elsewhere beyond the confines of 
the cervix. In this group, 25 patients had posi- 
tive and 26 had negative regional lymph nodes. 

In 4 patients in whom previous radiation had 

been given, there was no residual carcinoma in 
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the specimen. The number of lymph nodes iden- 
tified in each operative specimen varied from 
case to case; 16 or more nodes were found in 
slightly over half the cases in the negative group. 
In the positive group, the number of lymph 
nodes with metastatic tumor varied from one to 
16 per case; in 10 of 24 cases in which the exact 
number of nodes could be accurately determined, 
there were 3 or more positive nodes. Histolog- 
ically, the group included 55 epidermoid car- 
cinomas and one adenocanthoma; there were no 
adenocarcinomas. The most striking correlation 
was found between the presence of metastatic 
cancer in the regional lymph nodes and patient 
survival. None of the 26 patients with one or 
more positive nodes survived for 5 years after 
operation although 2 are alive and apparently 
well at 30 and 36 months, respectively. In the 
group of 30 patients with cancer present in the 
operative specimen but no cancer in the lymph 
nodes, 7 of 13 patients operated on 5 or more 
years ago have survived apparently free of dis- 
ease. After quoting statistics from the literature 
to the effect that the prognosis drops precipi- 
tously whenever the pathological specimen shows 
involvement of one or more lymph nodes, the 
authors speculate on the reasons for these find- 
ings. Suggestion is made that a certain stage in 
the natural history of the disease has been 
reached when lymph node involvement occurs. 
Perhaps blood vessel invasion is usually present 
whenever nodes are involved histologically. This 
theory implies that tumor emboli are widely dis- 
seminated in the blood stream at this time. A few 
cases studied by the authors showed a histologic 
picture of blood vessel invasion in positive lymph 
nodes. A more frequent finding, however, was 
the invasion of smaller blood vessels not asso- 
ciated with lymph nodes. 

The correlation of patient survival with 
lymphatic or blood vessel invasion or both in the 
cervix and paracervical tissue was only sugges- 
tive, but the data do seem to indicate that these 
findings may be of value in evaluating the 
biologic stage of the disease, and hence may help 
prognostic accuracy. 

Douglas M. Haynes 


Surgery, Gynecology and Obstetrics 

Vol. 109, July, 1959. 

*Hoxworth, Paul I., Haesler, Walter E., Jr., and 
Smith, Harry, Jr.: The Risk of Hepatitis 
from Whole Blood and Stored Plasma, 
p. 38. 
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Hoxworth, Haesler, and Smith: Risk of Hepatitis 
From Whole Blood and Stored Plasma, 
p. 38. 

The authors conducted a large retrospective 

study in the Cincinnati area in an attempt to 

weigh the risk of acquiring hepatitis between 
whole blood and pooled plasma transfusions. 

They found that 19 cases of serum hepatitis 
among 3,349 followed-up recipients of 7,315 units 
of whole blood for an 0.259 per cent incidence, 
In 674 followed-up patients exposed to plasma of 
5,352 donors and 2,163 units of whole blood 
there were 6 cases of hepatitis. Based on the 
survey of recipients who had received only whole 
blood, the 6 cases could be expected from the 
whole blood exposure alone. 

By contrast, pooled plasma obtained from 
4,961 donors and stored for 6 months at room 
temperatures averaging 80.6° F. failed to pro- 
duce hepatitis in 317 followed-up recipients. If the 
experience had been the same as that with whole 
blood there would have been 39 cases of hepa- 
titis among the 317 followed-up recipients of 
plasma only. 

The authors conclude that the storage of liquid 
plasma at temperatures of 72 to 95° F. and 
averaging 80.6° F. eliminated the transmission 
of clinically detectable serum hepatitis in 317 
followed recipients. They feel that plasma 
processed in this manner is a suitable substitute 
for whole plasma in its major uses. 

Vincent Tricomi 

August, 1959. 

*Jude, J. R., Harris, A. H., and Smith, R. R.: 
The Physiological Response to the Ileal 
Bladder, p. 173. 

Turner, J. C., Jr., Remine, W. H., and Dockerty, 
M. B.: A Clinicopathologic Study of 172 
Patients With Primary Carcinoma of the 
Ovary, p. 198. 

Jude, Harris, and Smith: Physiological Response 
to Ileal Bladder, p. 173. 

This is a thorough and detailed study of the 

physiological response of the body to the pres- 

ence of an ileal bladder. 

The authors observed 22 patients with ileal 
bladders for from 6 months to over 2 years fol- 
lowing operation. In 14 of these 22 patients the 
ileal bladder was constructed as part of a pelvic 
exenterative operation for far-advanced car- 
cinoma of the cervix. Seven others had urinary 
diversion effected in the form of an ileal bladder 
as an adjunctive procedure to intensive high volt- 
age irradiation for carcinoma of the urinary 
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bladder. One patient had a temporary ileal blad- 
der created to permit transvesical closure of a 
large ureterovesicovaginal fistula. 

The manner of construction of the ileal blad- 
der was after that of Bricker. The ileal segment 
was 20 to 25 cm. in length and the uretero ileal 
anastomosis was carried out in two-layer mu- 
cosa-to-mucosa, end-to-side fashion. A nonob- 
structing ileostomy opening was made in the 
right lower quadrant of the abdomen. The free 
flow of urine occurred into a disposable bag 
which adhered to the skin. 

During the following-up period of observation 
the patients were examined by renal intravenous 
and retrograde pyelograms, hemograms, renal 
function studies, and serum electrolytes. The fol- 
low-up intervals were monthly, in the majority 
of instances, after operation and following dis- 
charge from the hospital. 

The results of the study show that for the 
time elapsed the physiological mechanisms ex- 
amined were not adversely affected. Renal func- 
tion was maintained or improved, the upper 
urinary tract was not overtaken by attending in- 
fection, and the serum electrolytes were not ab- 
normally altered. 

The authors conclude that the ileal bladder 
has proved to be a valuable method of tempo- 
rary or permanent urinary diversion. 

Vincent Tricomi 
October, 1959. 
Reisfield, D. R., Yahia, C., and Laurenzi, G. A.: 
Pregnancy and Cardiorespiratory Fail- 
ure in Boeck’s Sarcoid, p. 412. 
*Battaglia, F., Prystowsky, H., Smisson, C., 
Hellegers, A., and Bruns, P.: Fetal Blood 
Studies. XVI. On the Changes in Total 
Osmotic Pressure and Sodium and Po- 
tassium Concentrations of Amniotic 
Fluid During the Course of Human Ges- 
tation, p. 509. 
Battaglia et al.: Fetal Blood Studies, p. 509. 
This is a study in which the total osmotic pres- 
sure and sodium and potassium concentrations 
of the amniotic fluid have been compared with 
those of the maternal plasma throughout the 
course of pregnancy in 14 patients. The period 
of gestation in 5 of these patients varied from 
9 to 32 weeks. In the remaining 9 the period of 
gestation was 35 weeks or more. 

As pregnancy advanced the total osmotic pres- 
sure and sodium concentration of the amniotic 
fluid fell from isotonic levels to values approxi- 
mating 265.0 mOsm. per kilogram of water and 
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125.0 mEq. per liter of fluid, respectively. Com- 
parable maternal plasma values for total osmotic 
pressure and sodium concentration were 289.0 
mOsm. per kilogram of water and 138.0 mEq. 
per liter of plasma, respectively. The changes re- 
corded in the amniotic fluid occurred between 
the thirty-second and the thirty-fifth week of 
gestation. 

In contrast to the changes in total osmotic 
pressure and sodium concentration of the am- 
niotic fluid, the potassium concentration re- 
mained constant throughout pregnancy, averag- 
ing 4.0 mEq. per liter of fluid. This is approxi- 
mately 0.5 mEq. per liter of fluid higher than 
that of the maternal plasma. 

Vincent Tricomi 


Wiener klinische Wochenschrift 

Vol. 71, Jan. 2, 1959. 

*Froewis, J.. Kremer, H., and D’Alberto, Th.: 
Report on More Than One Thousand 
Hysterectomies With Particular Refer- 
ence to Posthysterectomy Prolapse and 
Incontinence, p. 1. 

*Antoine, T.: The Shirodkar Operation in 
Habitual Abortion, p. 122. 

Kolonja, S.: Experience and Early Results in 
235 Wertheim Operations, p. 181. 

Froewis, Kremer, and D’Alberto: Report on 
More Than One Thousand Hysterec- 
tomies With Particular Reference to 
Posthysterectomy Prolapse and Incon- 
tinence, p. 1. 

The authors review 1,053 cases of hysterectomy 

performed during the years 1953 to 1955 at the 

First University Women’s Clinic in Vienna. Of 

the patients, 72.9 per cent were operated on for 

myomas, 22.5 per cent for functional hemor- 
rhage, and 4.5 per cent for other indications, 
including postmenopausal bleeding, tuboovarian 
cysts, endometriosis, and prolapse. Hysterec- 
tomies performed for genital carcinoma were not 
included in the series. Eight hundred twenty-one 
of the patients studied had neither prolapse nor 
incontinence before operation; 48 women had 
incontinence without prolapse; 177 patients 
showed some degree of prolapse with varying 
degrees of incontinence. In 6 patients, a partial 
or total prolapse of the uterus and vagina was 
present. Only one case of postoperative vaginal 
prolapse was encountered in the series. After 
operation, there was neither prolapse nor in- 
continence in 831 women, and slight inconti- 
nence without vaginal vault prolapse was present 
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in 78 women. Some degree of prolapse with in- 
continence of varying degrees of severity were 
encountered in 143 women, and _posthysterec- 
tomy prolapse of the vagina was encountered only 
once. Review of these figures indicates that there 
was no remarkable difference in the incidence 
of prolapse before and after the operation. How- 
ever, posthysterectomy urinary incontinence 
showed an increased incidence (7.4 per cent as 
compared with 4.5 per cent). On the other hand, 
vaginal prolapse with varying degrees of incon- 
tinence showed a decrease in incidence (from 
16.8 per cent to 13.5 per cent). In 147 cases in 
which hysterectomy was performed in conjunc- 
tion with a vaginal plastic repair, there were 18 
patients (12.2 per cent) with later recurrence of 
prolapse. Analysis of the series according to the 
occupation of the patients showed that 72.7 per 
cent of the women were housewives, 12.7 per 
cent rural workers, and 14.5 per cent employed 
in city offices. Rural workers had the largest in- 
cidence of recurrent prolapse following the 
operation. The authors conclude that with hyster- 
ectomy being performed with the technique of 
the Vienna school, postoperative vaginal prolapse 
is not demonstrably associated with the opera- 
tion. They do not believe that additional opera- 
tive procedures, such as plication of the 
uterosacral ligaments, attachment of the round 
ligaments to the vaginal cuff, retropubic fixation 
of any of the pelvic ligaments, or others for the 
prevention of prolapse are indicated. 

Douglas M. Haynes 


Antoine: Shirodkar Operation in Habitual Abor- 
tion, p. 122. 
The author states that the therapeutic problem 
in a patient giving the history of habitual abor- 
tion is complex because chromosomal factors, 
hormonal dysfunction, congenital anomalies, 
uterine neoplasia, and other factors may be re- 
sponsible. A correct diagnosis is essential before 
treatment can be planned intelligently. Insuf- 
ficiency of the internal cervical os is detected 
between pregnancies by failure of palpable re- 
sistance to passage of a Hegar dilator into the 
uterus. This finding combined with a history of 
a repeated abortion at approximately the same 
period of gestation justifies a working diagnosis 
of insufficiency of the internal cervical os. Such 
insufficiency may also be demonstrated by 
hysterography performed during the luteal phase 
of the menstrual cycle. These insufficiencies may 
be congenital or they may be sequelae of dif- 
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ficuit forceps operations, low cervical cesarean 
section, manual removal of the placenta, or other 
procedures. Overenthusiastic dilatation of the 
cervix at curettage may sometimes be responsi- 
ble. Various methods for the operative correc- 
tion of insufficiency of the internal os are re- 
viewed. Antoine performed the Shirodkar opera- 
tion in 11 patients; in 5 patients a fascial strip 
was used, and in the remainder a strip of a 
synthetic substance, Perlon. The operations were 
all performed between the third and the seventh 
month of gestation. One patient had a late abor- 
tion following the procedure and two others 
aborted spontaneously, one 7 days after the 
operation and the other 30 days later. The re- 
mainder had viable infants, 5 by cesarean section 
and the remainder spontaneously. In 2 patients, 
the Perlon strip was cut at delivery. Nine living 
children were born to the 11 women included 
in the series. The author compares these results 
with the statistical expectancy, calculated by 
Malpas, that patients who have had 3 previous 
spontaneous abortions have a 27 per cent chance 
of delivering a viable child. 

Douglas M. Haynes 


Zentralblatt fir Gynakologie 

Vol. 81, April 4, 1959. 

Fanghanel, M.: Frequency of Toxoplasmosis and 
Listerosis in the Department of Gyne- 
cology of the Medizinische Akademie 
Dresden, p. 525. 

Franz, L.: Calculation of Dosage in Contact 
Radiation in Gynecology, p. 529. 

Huter, K. A., and Muller, H. G.: Results of 
Treatment of Carcinoma of the Cervix 
1947 to 1952, p. 531. 

*Flamrich, E.: Vaginal Hysterectomy for Benign 
Conditions (500 Cases), p. 537. 

Flamrich: Vaginal Hysterectomy for Benign 
Conditions (500 Cases), p. 537. 

Five hundred vaginal hysterectomies were done 

by the author between 1948 and 1957. All pa- 

tients had undergone preoperative curettage 
and/or biopsy which was negative for malig- 
nancy. The series included 277 cases of myo- 

mas, 207 cases of recurrent bleeding, and 16 

cases of erosion or polyps which were “suspi- 

cious but not malignant.” Two hundred and 
seventy-four patients also had pronounced pro- 
lapse. Eighty-six patients had adnexal tumors or 
adhesions. Thirty had undergone previous pelvic 
operation, including 6 with anterior fixation of 
the uterus. Sixty-seven patients were suffering 
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from severe heart disease or active pulmonary 
tuberculosis. The operation included salpingo- 
oophorectomy in 135 cases. Morcellation had to 
be done 58 times. In one patient the appendix 
was also removed. In no case was it found neces- 
sary to abandon the vaginal approach for lapa- 
rotomy. The author describes the operation as 
“tedious rather than technically difficult.” 

There were no deaths in this series. Severe 
postoperative complications were limited to “a 
few pulmonary infarcts and a few cases of pneu- 
monia.” There was one transfusion reaction, one 
case of tetanus (carried by the suture material, 
apparently there were several such cases in 
Austria at that time), and one attempted suicide. 

Though an attempt was made to exclude 
malignancy preoperatively, the pathological re- 
ports showed 6 early sarcomas, 2 carcinomas of 
the Fallopian tube, 2 carcinomas of the ovary, 
6 early endometrial carcinomas, and 7 “pre- 
malignant metaplasias” for a total of 4.6 per 
cent of malignant or premalignant lesions pre- 
viously unsuspected. 

Walter F. Tauber 


April 11, 1959. 

*Naujoks, H.: Cystometry During Radiation 
Therapy for Carcinoma of the Cervix, 
5735. 

Reiffenstuhl, G.: The Importance of Residual 
Urine for Timing Postoperative X-ray 
Therapy, p. 578. 

Foukas, M.: The Occurrence of Miillerian Duct 
Cysts of the Vagina and Additional 
Urogenital Malformations—Case Re- 
port, p. 583. 

Dalos, G.: A Uretero-Rectal Fistula Follo«7ing 
Genital Tuberculosis—Case Report, p. 
591. 

Szendi, B.: Urethral Diverticulum and Urethro- 

cele, p. 595. 
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Naujoks: Cystometry During Radiation Therapy 
for Carcinoma of the Cervix, p. 573. 

Twenty-four patients undergoing radiation for 

carcinoma of the cervix were followed with 

cystometry. In two thirds of the patients there 
was increased bladder tone as shown by “left- 
shift” of the voiding stimulus and/or decreased 
bladder capacity. Only one half of these (one 
third of the total) showed radiation reaction in 
skin (erythema, etc.), bladder (trigonitis), or 
colon (diarrhea). 

Walter F. Tauber 

April 25, 1959. 

*Luft, H.: Endotracheal Anesthesia for Cesarean 
Section With Changes in Placental Per- 
meability, p. 645. 

Pélzl, J., and Wurditsch, H.: The Possible Influ- 
ence of Modern Methods of Anesthesia 
on the Frequency of Postoperative 
Thromboembolic Complications and 
Results With Anesthesia-Synergistic 
Prophylaxis Against Thromboembolic 
Phenomena, p. 649. 

Miiller, D.: Interstitial Pregnancy Following 
Hemolateral Salpingo-oophorectomy. A 
Contribution to the Problem of Internal 
Ovum-Migration—Case Report, p. 661. 

Pribrsky, J.: A Rare Case of Pseudohermaphro- 
ditism Treated With Surgery and Hor- 
mones, p. 666. 

Luft: Endotracheal Anesthesia for Cesarean Sec- 
tion With Changes in Placental Per- 
meability, p. 645. 

Placental permeability to muscle relaxants and 

barbiturates can be decreased by an infusion of 

a polymerplasma expander. Using an expander 

current in Germany, the author has been able 

to use these anesthetic modalities for cesarean 
sections without delivering flaccid or sleepy 
babies. 


Walter F. Tauber 
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Second Asiatic Congress of Obstetrics and 
Gynaecology 


The Second Asiatic Congress of Obstetrics and 
Gynaecology will be held in Calcutta on Jan. 
23-25, 1962. The subjects for discussion are (1) 
Malignant Tumours of the Female Genitalia; 
(2) Toxaemia of Pregnancy; and (3) Maternal 
and Perinatal Mortality. 

Detailed information may be obtained from 
the Honorary Secretaries: Dr. Tarun Banerjee 
or Dr. D. L. Poddar, Steering Committee, Second 
Asiatic Congress of Obstetrics and Gynaecology, 
4, Chowringhee Terrace, Calcutta 20, India. 


American Board of Obstetrics and 
Gynecology 

Applications for certification in the American 
Board of Obstetrics and Gynecology, new and 
reopened, Part I, and requests for re-examina- 
tion in Part II are now being accepted. All 
candidates are urged to make such application 
at the earliest possible date. Deadline for receipt 
of applications is Aug. 1, 1960. No applications 
can be accepted after that date. 
Candidates are requested to write to the office 


of the Secretary for a current Bulletin if they 
have not done so in order that they might be 
well informed as to the present requirements, 
Application fee ($35.00), photographs, and lists 
of hospital admissions must accompany all ap- 
plications. 

As announced in the current Bulletin, “after 
July 1, 1962, this Board will require a minimum 
of three (3) years of approved progressive Resi- 
dency Training to fulfill the requirements for 
admission to examination. After the above date, 
training by Preceptorship will no longer be ac- 
ceptable. Therefore the initiation of Preceptor- 
ships will not be approved after July 1, 1960.” 


Robert L. Faulkner, M.D., Secretary 
2105 Adelbert Road 
Cleveland 6, Ohio 


Inter-Society Cytology Council 


The Inter-Society Cytology Council Annual 
Scientific Meeting will be held at the Palmer 
House, Chicago, Illinois, on Sept. 23-25, 1960. 
For further information contact Paul A. Younge, 
M.D., Secretary, 1101 Beacon Street, Brookline 
46, Massachusetts. 
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NEW FROM 


SEARLE 


INSTANT MIX METAMUCIL 


Psyllium hydrophilic mucilloid with citric acid and sodium bicarbonate 


just pour powder 


| 


add cool water and it’s 


| 
| 
| mized | EFFERVESCENT | 


all the advantages of 

smoothage therapy in 

| the relief and correction 
of constipation 


each packet is equivalent to stimulates normal peristalsis convenient, premeasured- 
one rounded teaspoonful of ° dose packets 
Metamucil powder | induces natural elimination e 

e delightful mild lemon flavor 

| promotes regularity 

bd INSTANT MIX METAMUCIL 

keeps stools soft and 

easy to pass 16 Packets 

avoids harsh laxatives or 


purgatives 


& CO. *® Chicago 8O, Illinois 
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Wijeth A Century of Service to Medicine ~ 
@ 5 


before... relaxes patient, induces light sleep, prevents and controls 
vomiting. 


Zery during aes permits reduced amounts of anesthetics; controls vomiting, 
4 hiccups and reflex irritability. 


after. as reduces analgesic requirements and provides antiemetic and 
sedative benefits. 


Comprehensive literature supplied upon request. 
Wyeth Laboratories Philadelphia 1, Pa. 


INJECTION 
TABLETS 
SYRUP 
SUPPOSITORIES 


PHENERGAN’ 


HY DROCHLORIDE 


Promethazine 
Hydrochloride, 
Wyeth 
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brand of mectizine ill hydrochloride 
for morning sickness 


DOSAGE: 

One or two tablets 

give 24 hour protection. 
Administer at bedtime to 
prevent “next morning” 

sickness. 


Trademark 


: 


basic 
by every 
standard 


effectiveness 


"Also, there are fewer therapeutic failures when patients 
are treated with ...[BONINE] than with the other drugs.” 
't.,.[BONINE] is highly effective in relieving the nausea 
and vomiting of pregnancy, providing also the advantage of 
prolonged action. Thus, patients need not anticipate med- 
ication in the early morning hours when nausea is at its 
worst.’’? 


safety 


't...[BONINE] is a drug which is safe and nontoxic to both 
the mother and fetus and which is attended by a minimum 
of undesirable side effects.’’? 


\ toleration 


"The incidence of side effects is very low and this agent 
exhibits less sedation and somnolence within therapeutic 
ranges than any of the effective antiemetic agents.’” 


“Side effects were conspicuous by their rarity.’’2 


convenience 


‘The most striking advantage of...[BONINE] was that the 
administration of an effective dose only once daily, at bed- 
time, gave 24 hour protection, thus obviating the incon- 
venience and distress of repeating doses during the day.’* 
't...[BONINE] is especially effective and has the advan- 
tages of a long duration of action (up to 24 hours) anda 
minimum of untoward side reactions.”’' 


economy 


A single low-dosage drug providing therapeutic benefit at 
reasonable cost...contains no unnecessary added ingre- 
dients that increase cost...requires no extended-action 
tablet structure for prolonged effect. 


experience 


The value of BONINE as an antinauseant has been well 
documented and is supported by six years of successful 
clinical use.'-* 


only rarely does one drug meet so 
well the needs of one condition 


REFERENCES: 1. Moyer, J: H.: M. Clin. North America, Mar., 1957, p. 405. 2. Lebherz, T. B., 
and Harris, J. H.: Obst. & Gynec. 6:606, 1955. 3. Mulherin, C. McL., and Bryans, C. I., Jr.: 
J. M.A. Georgia 45:46, 1956. 4. Bass, R. F.: Mississippi Doctor 32:176, 1954. 5. Seidner, H. M.: 
Ilinois M. J. 109:20, 1956. 6. Charles, C. M.: Geriatrics 11:110, 1956. 7. Weil, L. L.: J. Florida 
Acad. Gen. Practice 4:9, No. 3, 1954. 8. Kinney, J. J.: J. M. Soc. New Jersey 53:128, 1956. 
9. Semmens, J. P.: Obst. & Gynec. 9:586, 1957. 10. Conner, P. K., Jr., and Moyer, J. H.: GP 
14:124, No. 5, 1956. 11. Daeschner, C. W., et al.: South. M. J. 49:1465, 1956. 12. Report of study 
by Army, Navy, Air Force Motion Sickness Team: J.A.M.A. 160:755, 1956. 13. Kean, B. H.: 
GP 20:112, No. 6, 1959. 14. Seppanen, A.: Geriatrics 14:457, 1959. 15. Hardman, E. F.: North 
Carolina M. J. 20:298, 1959. 16. Master, A. M.: New York J. Med. 58:2712, 1958. 


SUPPLIED 

BONINE Tablets, scored, 25 mg. 

BONINE Chewing Tablets, mint-flavored, 25 mg. 
BONINE Elixir, cherry-flavored, equlv. 12.5 mg./5 ce. 


Professional Information Available on Request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. Pfizer: Science for the world’s well-being™ 
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Even in the most severe emetic attacks to which cancer a ™ 
patients are subject, Tigan provides effective control- 
therapeutic or prophylactic. To patients undergoing 
RADIATION for multiple metastases and metastatic lesion. ht 
*,..ligan was truly a godsend, enabling them to cor al 
tinue treatment and obtain relief ...not obtainable inayy a 
other non-surgical way.”! Of 63 patients in termind ae 
stages of cancer, 57 were completely or partially relievel dai 


of nausea/vomiting due to radiation.2 Where CHEMO 
THERAPEUTIC AGENTS had previously caused both 
nausea and vomiting, Tigan permitted large doses 
therapy to be given “...without the associated 
and vomiting that we had seen before.” And in nau — 

and vomiting due to UNDERLYING NEOPLASTIC DISEASE; Tiga 
Tigan produced a good-to-excellent response in 
cent and a fair response in 21 per cent.*-4 -— 
In addition to the effectiveness required in challengitg ee 
conditions, Tigan provides the safety which assullé — 
special significance in everyday situations. Tigan shat® § No s 
the superior antiemetic potency (and mechanisms" on Ti 
action®) of the phenothiazines without entailing any" mal « 
their risks or, for that matter, any of the side efiets che 
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safely controls the 
of emetic situations without 


to car sickness 


entire range 


antihistamine side effects and 


without phenothiazine risks 


of the antihistamines.*? No sedation or other side effects 
were observed in TRAVEL SICKNESS patients, who were 
quickly and efficiently relieved by Tigan.!° Nor was any 
drowsiness or other untoward reaction seen in 16 PREG- 
NANT women, 15 of whom became asymptomatic on 
Tigan, while other antiemetic medication had failed or 
caused drowsiness in several.!° In GASTROINTESTINAL 
vomiting, where results were “good” in 86 per cent and 
‘air” in 14 per cent, Tigan was “well tolerated” by all.” 


TIGAN (COMPARED TO PLACEBO) IN SEASICKNESS 


Number of 
Medication ’atients Improved Unimproved 
Tigan, given initially 142 133 9 
Placebo, given initially 74 7 67 
Tigan, given after 
failure of placebo 65 61 4 


NO SPECIAL PRECAUTIONS OR CONTRAINDICATIONS— Patients 
on Tigan may drive an automobile or operate other mechan- 
eal equipment without the hazard of drowsiness; and carry 
on household activities without lethargy or sleepiness. 


Available: T1GAN CAPSULES—100 mg, blue and 
white; TIGAN AMPULS—2 cc (100 mg/cc) ; TIGAN 
SUPPOSITORIES—200 mg. 

For dosage instructions, consult product liter- 
ature available on request. 


References: 1. J. A. Lucinian and R. H. Bohn, paper 
read at Colloquium on the Pharmacological and Clinical 
Aspects of Tigan, New York City, May 15, 1959. 2.0. W. 
Doyle, Clin. Med., 7:43, 1960. 3. B. I. Shnider and L. 
Gold, paper read at Colloquium on the Pharmacological 
and Clinical Aspects of Tigan, New York City, May 15, 
1959. 4. D. W. Molander, ibid. 5. W. Schallek, G. A. Heise, 
E. F. Keith and R. E. Bagdon, J. Pharmacol. & Exper. 
Therap., 126:270, 1959. 6. Reports on file, Roche Labora- 
tories. 7. O. C. Brandman, paper read at Colloquium on 
the Pharmacological and Clinical Aspects of Tigan, New 
York City, May 15, 1959. 8. I. Roseff, W. B. Abrams, 
J. Kaufman, L. Goldman and A. Bernstein, J: Vewark 
Beth Israel Hosp., 9:189, 1958. 9. W. B. Abrams, I. Roseff, 
J. Kaufman, L. Goldman and A. Bernstein, New York J. 
Ved., 59:4217, 1959. 10. Personal communications. 11. L. 
McLaughlin, paper read at Colloquium on the Pharma- 
cological and Clinical Aspects of Tigan, New York City, 
May 15, 1959. 


TIGAN® Hydrochloride— 4-(2-dimethylaminoethoxy)-N- 


(3, 4, 5-trimethoxybenzoyl) benzylamine hydrochloride 
Division of Hoffmann-La Roche Inc. 


ROCHE LABORATORIES 
Nutley 10, N.J. 
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LINICAL Puarmacoro 


The first issue, published in January, proved C. P. T. an 
immediate success! Here are just a few appraisals from 
scores of letters of appreciation received from subscribers. 


“C. P. T. has pleased me greatly ...I feel that every practitioner in medi. 
cine is in need of such a publication.’’ 


“The Current Drug Therapy article on the phenothiazines was, to me, very instructive, 
It dispelled some of the fog in which I found myself in regard to tranquilizers,” 


“Here was a journal | had been waiting for.” 


“It should rise as the major guide for the use of newer therapeutic agents.” 
“Especially interested in Harrell’s excellent review.’’ (Fungus diseases) 
‘Particularly did I like the articles on the anthelmintics and the phenothiazines.” 


“Undoubtedly acceptance by people with a primary interest in drugs will be 
immediate and widespread.” 


“Informative and concise, not only supplying me with new information but also helping 
me arrange the information in my mind for easier recall.”’ 


“Excellent... high standards and wide range of articles... most welcome!” 


“If January issue is an example of future isswes, you can place me on the list of 
permanent subscribers.”’ 


Purpose and Scope of C.P.T. 


C. P. T. has been established to gather together and publish in one place the best 
available papers on clinical pharmacology and therapeutics. Contents are pre 
sented with the needs of busy clinicians in mind; original papers are concise; 
reviews and symposia are comprehensive; all material is authoritative. It is edited 
particularly for clinicians—for family physicians, internists, pedietricians, der- 
matologists, surgeons, anesthesiologists and others who always must have Mie 


latest dependable pharmacological information at hand. Its scope is limited te 
the effects of drugs in man. 


A BIMONTHLY PUBLICATION 
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OM THE VERY FIRST ISSUE! 


1ERAPEUTICS 


Official Publication of the 
AMERICAN THERAPEUTIC SOCIETY 


Editor 
WALTER MODELL, M.D. 
Editorial Board 
w. A. Bain, M.D., Director, Smith Kline & French Herbert S. Kupperman, Ph.D., M.D. Associate H 
Research Institute Professor of Medicine | 
Edward A. Carr, Jr., M.D. Associate Professor of D. R. Laurence, M.D. Lecturer in Applied ! 
Pharmacology Pharmacology and Therapeutics 
tructive, Windsor Cutting, M.D. Professor of Experimental T. A. Loomis, M.D., Ph.D. Professor of Pharmacology 
a Therapeutics Donald Mainland, M.B., D.Sc. Professor of } 
C. DeGraff, M.D. Prof Th Medical Statistics 
Athur C. H. Houston Merritt, M.D. Professor of Neurology, 
James M. Dille, M.D. Professor of Pharmacology Dean of the Faculty of Medicine 
Alan K. Done, M.D. Assistant Professor of Pediatrics Eric Nilsson, M.D. Head, Department of Anesthetics 
Dale G. Friend, M.D. Assistant Professor of Medicine ~— wena Ph.D., M.D. Professor of 
narmacology 
| a George E. Griffith, M.D. Professor of Medicine William B. Rawis, M.D. Attending Physician, 
gents, Arthur Grollman, M.D. Professor of Experimental St. Clair Hospital 
Medicine Marion B. Sulzberger, M.D. Professor and 
Harriet Hardy, M.D. Associate Professor of Medicine Chairman, Department of Dermatology 
eases) Raymond W. Houde, M.D. Associate, Sloan-Kettering Leroy D. Vandam, M.D. Clinical Professor of 
Institute for Cancer Anethesia 
3 
Ernest Jawetz, M.D., Ph.D. Professor of Microhislogy ankle, M.D. Vice-President, 
AZines. David A. Karnofsky, M.D. Member, Sloan-Kettering Andrew Wilson, M.D. Professor of Pharmacology and 
Institute for Cancer General Therapeutics 
Kenneth G. Kohlstaedt, M.D. Director, Clinical Gerhard Werner, M.D. Associate Professor of 
will be Research Division, Eli Lilly and Company Pharmacology 
helping In the January-February Issue: In the March-April Issue: To Appear in Early Issues: 
The Phenothiazines. Dale G. Friend Modern Diuretics And Diuretic Mechanism of The Antihypertensive 
Therapy. Dale G. Friend Effects of Diuretics. E. D. Freis 
Modern Treatment of The Systemic The Sensitivity And Validity of Drug 
’ 
Surrent Uses of Iodides In erapy. 
Man’s Hand In Bacterial Resistance. William F. Kremer 
. Ernest Jawetz iliary Tract. J. A. Feder, et a : 
list of Abnormal Symptoms, Signs and Labo- 
Developing And Testing of New Drugs ratory Tests During Treatment 
Newer Drugs in Amebiasis. Hamilton By The Pharmaceutical Industry. With Phenothiazine Derivatives. 
H. Anderson Kenneth G. Kohlstaedt Leo E. Hollister, et al 
. Orally Active Hypoglycemic Sub- The Pharmacology of Neuromuscular 
The Actions And Uses of Anthel- stances And The Rationale of Their Blocking Agents In Man. F. 
mintics. H. W. Brown Use. R. Levine ‘oldes 
Cwoll Mow. 7 THE C. V. MOSBY COMPANY, 3207 Washington Boulevard, St. Louis 3, Missouri 
| Dear Sirs: Date. 
US ' | Enroll me as a Subscriber to CLINICAL PHARMACOLOGY AND THERAPEU- 
E THIS COUPON! | TICS. Send the first two issues free. Bill me for $12.50 (Canada & Latin 
America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 
Subscribe to this timely publi- | a ‘ 0 Bi 
cation devoted exclusively to | [] i'm enclosing my check for $........cccccccesccccccccsccers Bill me, 


(Attach your check; receive 3 issues free!) 
[_] | am in Gen. Practice specialize full-time part-time) in: 


clinical pharmacology and thera- 
peutics! Take advantage of the 
generous introductory offer de- 
scribed on the enrollment form! 
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when that early Monday morning telephone 
call is from a weekend do-it-yourselfer 


‘...and this morning, Doctor, my back 
is so stiff and sore | can hardly move.” 


now...there is a way to prompt, dependable 
relief of back distress 


the pain goes while the muscle relaxes 


POTENT — rapid relief in acute conditions 


SAFE — for prolonged use in chronic conditions 


notable safety —extremely low toxicity; no known 
contraindications; side effects are rare; 
drowsiness may occur, usually at higher dosages 


rapid action, sustained effect —starts to act 
quickly, relief lasts up to 6 hours 


easy to use —usual adult dosage is one 350 mg. 
tablet 3 times daily and at bedtime 


supplied —as 350 mg., white, coated tablets, 
bottles of 50; also available for pediatric use: 
250 mg., orange capsules, bottles of 50 


® 
WW) WALLACE LABORATORIES, New Brunswick, New Jersey 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN’ (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


fae, TUST ONE CAPSULE 
i LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Mepfrospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
QP WALLACE LABORATORIES, New Brunswick, N. 7. 
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reduce the risk 
of neonatal hemorrhage 


Mephyton. 


vitamin K;, 


“has amore prompt, more potent and more prolonged effect than the vitamin K analogues”* 


e helps prevent hypoprothrombinemia, the most common cause of neonatal hemorrhage 
e helps reduce incidence of intracranial hemorrhage due to hypoprothrombinemia 


Supply: Tablets 5 mg.; bottles of 100. Emul- 
sion, l-cc. ampuls containing 10 mg. and 
50 mg. per cc.; boxes of 6 ampuls. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


*Council on Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1959, p. 661. 


isl) MERCK SHARP & DOHME, pivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


MEPHYTON IS A TRADEMARK OF MERCK & CO., INC. 
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Some months yet before the newcomer’s 


due. Even now, though, mother-to-be has 


9 
there S the ‘‘things to do” list well in hand. & 
a. r am When it comes to her nutritional schedule, 


however, Doctor, she'll likely need your 


ln her help —and a comprehensive prenatal sup- 


plement like Pramilets. Pramilets assure 


future, your pregnant patient the extra vitamin- 


mineral support she requires—phosphorus-free calcium (a good 


supplemental dosage), iron, in the form of easily-tolerated ferrous 


fumarate, plus the other necessary nutrients. & . 
Dosage? Convenient. (Just a single, compact oh ¢ \| 


Filmtab a day, in most cases.) The graceful need 


100-Filmtab bottle goes well on Pp | 8 
the patient’s dresser or table, too. aly ( t 


Comprehensive vitamin- 
ABBOTT 
Pramilets—Abbott's Phosphorus-free Prenatal Supplement. 
Filmtab—Film-sealed Tablets, Abbott; U.S. Pat. No. 2,881,085. 
4 


mineral support with 
just one Filmtab daily. 
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FOR Proven MENOPAUSAL BENEFITS 
with extra relief from anxiety and tension 


The vast majority of meno- 
pausal women, especially 
on the first visit, are nerv- 
ous, apprehensive, and 
tense. PMB-200 or PMB- 
400 gives your patient the 
advantage of extra relief 
from anxiety and tension, 
particularly when the pa- 
tient is “high strung,” un- 
der prolonged emotional 
stress, or when psychogenic 
manifestations are acute. 


Proven menopausal bene- 
fits are confirmed by the 
wide clinical acceptance of 


“Premarin,” specifically 
for the relief of hot flushes 
and other symptoms of es- 
trogen deficiency, together 
with the well established 
tranquilizing efficacy of 
meprobamate. 


Two potencies to meet the 
needs of your patients: 


“PREMARIN@ WITH MEPROBAMATE* 


PMB-200—Each tablet 
contains conjugated estro- 
gens equine (“Premarin”) 
0.4 mg., and 200 mg. of 
meprobamate. When 
greater tranquilization is 
necessary you can pre- 
scribe PMB-400 — Each 
tablet contains conjugated 
estrogens equine (“Prem- 
arin’’) 0.4 mg., and 400 mg. 
of meprobamate. Both 
potencies are available in 
bottles of 60 and 500. 


AYERST LABORATORIES 


NewYork16,N.Y.,Montreal,Canada 


6042 


NO. 2,724,720, 


LICENSED UNDER U. &. PAT. 


*mEPROBAMATE, 
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“a much smoother post- 
natal and postsurgical 
course...In 91 per cent of 
all patients, bowel func- 
tion was manifest four to 
48 hours after the initial 
dose of d-pantothenyl al- 
cohol (COZYME)’™* Due to 
the increased metabolic rate the 
maternal body requires addi- 
tional B vitamins to which pan- 


tothenic acid belongs. COZYME 
supplies the active molecular 


Hours between first 
Operations 


component of coenzyme A— 
pantothenic acid—which is 
essential in the formation of 
acetylcholine, the chemical 
mediator of nerve impulse trans- 
mission that governs intestinal 
motility. 


in the postpartum patient 


« and/or No. of dose of Cozyme 
z Semel Patients and return of 
é bowel activity 
° 
Nonsurgical 
Fy Uncomplicated OB delivery 22 4to 12 
5 Surgical 
z Ovarian cyst 4 12 to 18 
ra Multiple fibroids 1 20 
° Chronic salpingitis 1 18 
~ Ectopic pregnancy 3 18 to 24 
: Low transverse 
i Caesarean section 9 32 to 48 
Appendectomies 
z during pregnancy 2 32 to 48 
5 Panhysterectomy 4 48 to 55 
f (Chart adapted from Wager, H. P., et a/.*) 
= Supplied : COZYME in 10 mi. multiple dose vials containing 250 mg 
A per ml. of d-pantothenyl alcohol with 0.45% Phenol as preservative 
2 COZYME 2 ri. single dose vial containing 250 mg. per ml. of d-panto- 


thenyl alcohol. 25 vials per carton. 
*Wager, H. P., and Melosh, W. D.: West. J. Surg., 67:280.282 (Sept.-Oct.) 1959. 
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TRAVENOL LABORATORIES, INC. Morton Grove, Ill, 


COZYME 


(d-pantothenyl alcohol, Travenol) 
effectively prevents and 
corrects abdominal distention 
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To quickly relieve the cramps and pain, to ease 


the headache. Lo chase the “blues” away 


in DYSMENORRHEA 


prescribe what is virtually specific 


EDRISAL 


2 tablets every 2 how 
Antispasmodic 
Analgesic 
Antidepressant 


ind when the pain is extremely severe, 

there is also available 
EDRISAL with CODEINE’ (‘4 gr. & '4 gr.) SMITH 
KLINE 
FRENCH 
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TONSILLITIS 


OTITIS MEDIA 


BRONCHITIS 


BRONCHIOLITIS 


BACTERIAL 
PNEUMONIAS 


FEWER TREATMENT FAILURES IN RESPIRATORY TRACT INFECTIONS 


outstanding advantages over many previously 
accepted chemotherapeutic and antibiotic agents 


ALTAFURL 


effective perorally against the majority 
of common infections caused by pathogenic bacteria 
including the antibiotic-resistant staphylococet 


991 


ALTAFUuR is available in tablets of 250 mg. (adult) and 50 mg. (pediatric), bottles of 20 and 100. 
1. Lysaught, J. N., and Cleaver, W.: Proceedings of the Detroit Symposium on Antibacterial 
Therapy (Michigan and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959). 


THE NITROFURANS ... a unique class of antimicrobials 


EATON LABORATORIES, NORWICH, NEW YORK 


May, 1960 
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In hysterosalpingography ‘Ethiodol is the drug of choice, 
both from a diagnostic and a therapeutic point of view”’ 


In a recent clinical study, the marked increase in 
pregnancy success rate demonstrates “the thera- 
peutic superiority of Ethiodol hysterosalpingography 
over hysterosalpingography with other radiopaque 
media or carbon dioxide insufflation in the treat- 
ment of infertility.“* 


Ethiodol is preferred because...“It is an ideal radiopaque medium for hys- 
terosalpingography. Because of its much lower viscosity it is preferable to... any 
other oily radiopaque medium. X-ray films with Ethiodol give... much better de- 
fined contrast than with any of the aqueous, acacia, or other water soluble media.”” 


® 
* Ethiodol brand of ethiodized oil, is the ethyl ester of the 


iodized fatty acids of poppy seed oil, containing 37% iodine. It is available 
in 10 cc. ampules, boxes of two. A development of Guerbet Laboratories. 


Bibliography: 1. Finegold, Wilfred J.: Internat. J. of Fertil. 3:143 1958 
2. Palmer, A.: Internat. J. of Fertil. 4:365 1959 


E. Fougera & Company, Inc., Hicksville, Long Island, N. Y. 
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in trichomonas vaginitis 
AVC STOPS LEUKORRHEA 


in monilial vaginitis 
AVG STOPS LEUKORRHEA 


L 
in mixed infections 
AVG STOPS LEUKORRHEA 


in nonspecific vaginitis 
AVC STOPS LEUKORRHEA 


in postpartum cervical erosion 
AVG STOPS LEUKORRHEA 


in gynecologic surgery 
AVG STOPS LEUKORRHEA 


66 Mounting clinical 
evidence has deft- 
nitely established 
[AVC Improved] as 
a safe, easy, effec- 
tive and simplified 
treatment for vagi- 
nal discharges. 99* 


STOPS THE TORMENT: A 
DESTROYS THE CAUSE /\ \/ ae 
IN CERVICITIS / 


Trademark: AVC 


nec. May, 1960 


IN vaernitis( 
| | | N W SUPPOSITORIES 


Products of CREAM: tubes of 4 oz. with or without applicator. 
Original Research 
Ih) SUPPOSITORIES: box of 12 with applicator. 


_....| THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. avo-738/ 60 


| 
| 
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-and a natural way to meet her special need for calcium 
-with low-calorie Carnation Instant 


Drinking enough milk during pregnancy to 


assure sufficient calcium has posed the prob- 
lem of unwanted fat calories — till recently. 


Now a natural way to help assure your 
patients’ good calcium and nutritional status 
is the excellent new food — new Carnation 


Instant Nonfat Dry Milk mixed 25% over- 


strength. 
One-third cup extra crystals per liquid 


quart when mixing provides 25% more cal- 


cium, protein, and B-vitamins than ordinary 
nonfat milk. Because your patients can add 
this additional amount of 

Carnation Instant Nonfat, (arnation 
they get needed nutrition— gaa 
without excessive calories. 

Its richer, more delicious fla- INSTANT 


vor is a natural way to extra mike 


nutrition they will enjoy. Wasuis 


Costs them only 10¢ a quart. a 


ANOTHER QUALITY PRODUCT OF CARNATION COMPANY, LOS ANGELES 36, CALIFORNIA 
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Just a “simple” 
case of cystitis 
may be the 
precursor of 
pyelonephritis — 
or may actually be 
the first evidence 
of a pre-existing 
pyelonephritic 
process.’ 


WHEN TREATING CYSTITIS—SPECIFY 


FURADANTIN 


brand of nitrofurantoin F| RST 
to ensure rapid control of infection 


throughout the urogenital system 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria including organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
= actively excreted by the tubule cells in addition to glomerular fil- 
tration # negligible development of bacterial resistance after 8 
years of extensive clinical use m= excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs »s safe for long-term 
administration 


AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. q.i.d. with meals and with food or milk on 
retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 
REFERENCES: 1. Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders Co., 
1957. 2. Colby, F. H.: Essential Urology, Baltimore, The Williams & Wilkins Co., 1953. 
NITROFURANS—a unique Class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


May, 1960 
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-uritis Vulvae et Ani, Postmenopausal 
and Senile V. ginitis gi. 


HIST-A-CORT-E 


CREME pH 4.7 


ESTRONE-PYRILAMINE MALEATE-SYNTHETIC VITAMIN A 


[DOME 
Stops itching instantly and completely. 
Corrects thickening of skin—eltmuinates sealing. 
Restores skin to normal softness and pliability. 
‘Tends to Necessity for Surgery 


in Kraurosis and leukoplakia Vulvae. 


INCORPORATED 
Supply: With 42% drocortisone ¥2 oz. and | oz. tubes 1m EXCLUSIVE 


ACID MANTLE 
wd “tISON A/y S 
With hvd rtisone tubes VERICLE 


Sg: Apply rwice daily Samples and: literature on request 


venue, New York 23 4 
son Bivd.,Los Angeles 4 46 2765 Bates Road, -Montreat 
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THE MOST TRUSTED NAME IN DERMATOLOGICALS 


enhanced obstetrical analgesia 
with the promethazine-meperidine combination 
... maternal analgesia and relaxation were vastly 
superior, and infant morbidity was decreased.””! 


shorter labor period 


“Labor in uncomplicated cases was definitely 
shortened.”” 


safer for mother and infant 


“The medication does not alter the vital signs in the 
mother or affect the fetal heart rate.””! 


analgesic, amnesic, antiemetic and antihistaminic actions 


meperidine-promethazine combined 


IMEPERGAN 


Promethazine Hydrochloride and Meperidine Hydrochloride, Wyeth 


For further information on prescribing and adminis- 
tering MEPERGAN see descriptive literature, available 
on request. 

1. Carroll, J.J., and Moir, R.S.: J.A.M.A. 168:2218-24 (Dec. 


27) 1958. 2. Gordon, L.E., and Ruffin, C.L.: Am. J. Obst. & 
Gynec. 76:147-151 (July) 1958. 


A Century of 
Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine 
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a brighter outlook—for the whole day 


To relieve the constipation of pregnancy, expectant mothers especially appreciate the 
effectiveness and convenience of pleasant-tasting Agoral. Taken at bedtime this gentle 
laxative works overnight, without disturbing sleep, to produce a normal bowel movement 
next morning—helps meet nature’s need before the active day begins. In the hospital, 
too, your postpartum patients and their busy nurses will appreciate - 1 


the many advantages of Agoral. | 


| / WARNER 
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the gentle laxative agoral J 


MORRIG PLAING, 
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New! ...for appetite control 


Helps stop overeating 
CURBS APPETITE...RELIEVES DIET TENSIONS 


This new anorectic gives you 
dextro-amphetamine to curb 
your patient’s appetite. It also 
gives you Miltown to relieve 
the tensions of dieting which 
undermine her will power. 


and 400 mg. Miltown 


In prescribing Appetrol, you 
will find that your patient’s 
bad eating habits are consid- 
erably improved —and that 
she will stay on the diet you 
prescribe. 


Usual dosage: 1 or 2 tablets 

one-half to 1 hour before meals. R 
Each tablet contains: 5 mg. 

dextro-amphetamine sulfate 


(meprobamate, Wallace). 


Available: Bottles of 50 pink, 
scored tablets. 


DEXTRO-AMPHETAMINE + MILTOWN® 


Ww} WALLACE LABORATORIES / New Brunswick, N. J. 
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Mornidine, the synthetic agent for control of 
morning sickness, has been found clinically ef- 
fective in more than 90 per cent of women so 
treated. Mornidine depresses the trigger zone of 
the emetic center. Little or no tranquilization has 
been observed! when used in recommended dos- 
age; moreover, Mornidine has also been found? to 
be effective in smaller dosage than that required 
with other phenothiazines. 

Enovid has been described* as a really potent 
and practical progestational agent. In the experi- 
ence of Rakoff*, twenty-six of thirty-eight patients 
with threatened or habitual abortion had term 
deliveries after Enovid therapy. Androgenicity 
was not observed. Not one patient complained of 
nausea, and therapy did not have to be discon- 
tinued because of any side effect. Successful 
response** also followed Enovid therapy in men- 
orrhagia, metrorrhagia, oligomenorrhea, dysmen- 
orrhea and dysfunctional uterine bleeding. 

Although many substances are lethal to tricho- 
monads, vaginal and cervical infections are likely 
to recur readily unless normal vaginal acidity and 


Research Briefs from Searle 


growth of the protective Déderlein bacilli are re- 
established. Floraquin effectively combats patho- 
gens and simultaneously restores normal vaginal 
acidity. Pitt recommends’ vaginal insufflation of 
Floraquin powder daily for three to five days, fol- 
lowed by the daily insertion of Floraquin vaginal 
tablets throughout one or two menstrual cycles. 
Vallestril has given noteworthy results in more 
than 90 per cent of menopausal women; there are 
no significant side effects. As a result of a two-year 
study, Goldfarb and Napp* report: “Relief of 
symptoms was observed in 91 per cent of the pa- 
tients treated with methallenestril [Vallestril]. . . . 
No withdrawal bleeding or other untoward effects 
were noted....” 
References: 
1. Friend, D.G.: Clin. Pharm. & Therap. 1:5 (Jan.) 1960. 2. Parker, 
M. L.: Investigator’s Report, Dec. 24, 1958. 3. Tyler, E. T., and 
Olson, H. J.: Ann. New York Acad. Sc. 71:704 (July 30) 1958. 
4. Rakoff, A. E.: Symposium on Enovid, Chicago, Searle Research 
Laboratories, 1959, pp. 54-57. 5. Weinberg, C. H.: Symposium on 
Enovid, Chicago, Searle Research Laboratories, 1959, pp. 19-24. 
6. Chalmers, J. A.: Proc..Roy. Soc. Med. 52:516 (July) 1959. 7. Pitt, 
M. B.: J.M.A, Alabama 25:182 (Feb.) 1956. 8. Goldfarb, A. F., 
and Napp, E. E.: J.A.M.A. 161:616 (June 16) 1956. 


NOW SHE 
CAN COOK 
BREAKFAST 
AGAIN 


WHEN YOU PRESCRIBE 


MORNIDINE 


brand of pipamazine) 
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Vallestril 


(brand of methallenestril) 


AMELIORATES MENOPAUSAL 
SYMPTOMS IN A HIGH PERCENTAGE 
OF PATIENTS 


abortion 


.. functional uterine 
bleeding 


. endometriosis 
. . dysmenorrhea 


(brand of norethynodrel with ethynylestradiol 
3-methyl ether) 


EXERTS NO ANDROGENICITY 


Norethynodrel, the principal constituent of 
Enovid, is the only progestin with the double 
bond in the position shown, thus differing 
from androgens and 9 Norethynodre! 
hos intrinsic estrogenicity (3 to 7 per cent thot 


s 
tional activity. 


NORETHYNODREL 


Vaginitis and cervicitis; 


both progestational 
and estrogenic effects. 


2 in restores normal vaginal 
3. Is and estrogenic ge 
in clinical practice. d t 
4. Is not androgenic? in acl [ y 


clinical practice. 


(brand of diiodohydroxyquin compound) 


1. Symposium on New 
Steroid Compounds with 


Progestational Activity,- 

Ann. New York Acad. Sc. 6.po. SEARLE «co. 
71:483-805 (July 30) 1958. Research in the Service of Medicine 
2. Edgren, R. A.: Endocri- 

nology 62:689 (May) 1958. Chicago 80O, Illinois 


3. Rakoff, A. E.: Pages 800- 
805 of reference 1. 


FLORAQUIN™ 
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Before and after delivery FLEET: ENEMA 


READY-TO-USE SQUEEZE 


In ante- and postpartum use— Fleet Enema provides rapid, 
thorough action in minutes... yet patients find it much more 
comfortable than soapsuds.' Insertion is easy and safe 
because of the pre-lubricated, anatomically correct 
2-inch rectal tube. Time saved with Fleet Enema per- 
mits “rapid multiparas” to be medicated earlier.’ 
Fleet Enema can be used with confidence for a variety of diagnostic and 


therapeutic purposes—even for patients on sodium-restricted regimens.3 
Systemic absorption is negligible. 


1. Rosenfield, H. H., et al.: Obst. & Gynec. 11:222, 1958. 2. Bookmiller, M. M., and Bowen, G. L.: Textbook of 
Obstetrics and Obstetric Nursing, ed. 3, Philadelphia, Saunders, 1958, p. 314. 3. Hellman, L. D.: Gastroenterology. 


Cc. B. FLEET CO., INC. Lynchburg, Virginia 
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More rapid results more comfortably 


100 cc. contains: 16 Gm. 
sodium biphosphate and 
6 Gm. sodium phosphate in 
41/4-fl.oz. squeeze bottle. 


Pediatric size, 2% fl.oz. 


Also available: Fleet Oil 
Retention Enema, 414-fl.0z. 
ready-to-use unit containing 
Mineral Oil U.S.P. 
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NEW ESTROGEN APPROACH TO THE POSTMENOPAUSE 


Menopausal symptoms are often in- 
tensified following the sharp drop in 
available endogenous estrogen dur- 
ing the early postmenopause. 

At that time—when periods stop but 
symptoms continue—TACE is most val- 
uable. It usually means a symptom- 
free adjustment tothe postmenopaus- 
al state. How? TACE stores in body 
fat, releases slowly, evenly, in the 
same manner as a natural hormonal 
secretion. A normal course of TACE 
therapy is 30 or 60 days. But even af- 
ter therapy stops, estrogenic activity 
continues, gradually tapers off, fi- 
nally is exhausted in about 2 months. 


Thus, sudden endometrial change 
doesn’t occur, withdrawal bleeding 
is rare. Artificial stimulation and 
“estrogen dependence” are avoided. 
Complicated dosage adjustment is 
unnecessary. Finally, there are no 
‘‘peak-and-valley” estrogenic effects. 


You can observe this unique effect 
in your patients. Simply prescribe 
two TACE 12 mg. capsules daily 
for 30 days. A severe case may re- 
quire an additional 30-day course. 


TRADEMARK: TACE@® 


THE WM. S. MERRELL COMPANY 


New York « Cincinnati « St. Thomas, Ontario 
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Nu-lift’ 


the one complete maternity line Succesyful Lhe 


A yet MATERNITY 
RSING BRA. Drop cup 
with supporting inner cups. IE 
32A-44D. No. 712 $3.50 
AN zes 22-36. No. 500 $6.50 
(Separate shoulder straps) SINCEH 1934 
C FAMOUS NU-LIFT SUPPORT 
Post-partum front panel, WHITTAKER LABORATORIES, Inc. 
ts shoulder straps. Sizes 22-36. 
itt div FLEXNIDCORP. No. 1000 $16.50 PEEKSKILL, NEW YORK, 
6442 Santa Monica © Los Angeles 38, California 
358 Fifth Avenue, New York 


Preserve Your Journals 
With This 


4 e55e 4 ones 


Volume File 


Specially designed and produced for priced, in spite of its costly appearance. It 
American Journal of Obstetrics and Gyne- is sent postpaid, carefully packed, for $2.50 
cology, this file will keep one volume, or six each. Most subscribers will find it more con- 
issues, clean, orderly and readily accessible. venient and economical to order 3 for $7.00 
Picture this distinctive, sturdy Volume File or 6 for $13.00. When ordering specify file 
on your bookshelf. Its rich red and green for American Journal of Obstetrics and 
Kivar cover looks and feels like leather, and Gynecology. Send check with order. Satis- 
the 16-karat gold leaf hot-embossed lettering faction guaranteed. Can be sent to U.S. and 
makes it a fit companion for your finest possessions only. For prompt shipment, order 
bindings. The Volume File is reasonably direct from 


Hesse Jones Wox Corporation 


P.O. BOX 5120, PHILADELPHIA 22, PENN. 
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bottle baby... 
comfortable 
mother... 


painful 
breast 
engorgement 
prevented 


(chlorotrianisene) 


Treatment of choice to suppress lactation.' Clinicians? have named 
TACE “,..the most satisfactory drug for use at delivery in the suppression 
of lactation.” 


Re-engorgement almost never occurs. In over 3,000 patients studied,! 
only 3 cases of refilling were reported. 
. Withdrawal bleeding rare, because TACE, stored in body fat, is re- 
prevent leased gradually, even after therapy is discontinued. 


hemorrhage “™ Me Available ...12 mg. and 25 mg. capsules 


B d McC 
: ’ - Bennett, E. T. an cCann, 
uterine atony E. C.: J. Maine M. A. 45:225. 2. 
TACE Eichner, E., et al.: Am. J. Obst. & THE WM. S. MERRELL COMPANY 
. 3 Gynec. 6:511. 3. Nulsen, R. O., et New York « Cincinnati * St. Thomas, Ontario 
with Ergonovine _. al.: Am. J. Obst. & Gynec. 65: 1048. TRADEMARKS: ‘TACE WITH ERGONOVINE,’ TACE® 
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AN IMPORTANT PART OF THE PRENATAL 


the decorative FILIBON jar, an objective reminder of the single capsule daily 
ing effective nutritional support every day with the complete FILIBON for Mm 
well-tolerated iron hematinic, noninhibitory intrinsic factor in readily acceptec 

capsules. For complete formula see Physicians’ Desk Reference, 1960, page 697 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl 


Phosphorus-free FILIBON® 


Prenatal Capsules Lederle 
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nearer to 
mother’s 
milk in 
nutritional Infant formula 
breadth 
and 
balance 


NEARER ... in caloric distribution of protein, fat and carbohydrate 
NEARER ...in vitamin pattern (vitamin D added in accordance 
with NRC recommendations) 

NEARER... in osmolar load 

ENFAMIL IS ALMOST IDENTICAL to mother’s milk in... 

e ratio of unsaturated to saturated fatty acids 

® absence of measurable curd tension ... enhances digestibility 


*Trademark 


\ Mead Johnson 


Symbol of service in medicine 
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MAXIMUM DIURETIC EFFECT 
WITH MINIMUM TOXICITY 


LONG-TERM EDEMA THERAPY 
ORETIC 


(Hy¥drochloroth iazide, Abbott) 


a potent means when the end ‘is diuresis — 
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Studying ORETIC, which they describe as “‘. . . a significant ad- 
vance in development of diuretic agents of greater potency without 
increasing toxicity .. .’”’ the investigators tested, among other prop- 
erties of the compound, its clinical efficiency in long-term treat- 
ment of various edematous conditions. 

Twenty patients were studied: eleven cardiacs, 3 nephrotics, 2 
cirrhotics, 2 pregnancies (third trimester) and 2 “‘steroid’’? edema- 
tous patients. 

Drug was given in 50-mg. dosages, daily for ninety days. Ob- 
servations were made in the control state, and on the seventh, 
twenty-first and ninetieth days. Results were computed for body 
weight, serum electrolytes, blood urea, nitrogen and hematocrit: 


CLINICAL RESPONSES TO ORETIC IN VARIOUS EDEMATOUS STATES 
(Average Values for Each Group, Dose of 50 mg. daily) 


Cc 
Serum (mEq/L) 


Type of Number K Co, BUN 
Edema of pts. Period 3 CP.* me% HCT. 


Cardiac 11 Control J 27 
Day 7 x 29 
Day 21 
Day 90 


Nephrotic Control 
Day 7 
Day 21 
Day 90 


Cirrhotic Control 
Day 7 
Day 21 
Day 90 


20 
22 
23 
25 
32 
30 
29 
27 


Pregnancy Control 
Day 7 
Day 21 
“Steroid” Control 
Day 7 3 
Day 21 
Day 90 g 


*Co2CP—Carbon Dioxide combining power 


BRS SS 


THE INVESTIGATORS SAID: 

“The drug was effective in the therapy of edema, regardless of 
etiology, as seen from the data .. . All the groups had significant 
weight loss with the greatest loss occurring in the nephrotic and 
cirrhotic groups: except for the relief of the edema in all the pa- 
tients observed, no other changes in clinical status were observed. 
Persistence of diuresis and the lack of additional toxic- 

ity in long term (90 days) therapy has been observed.”’ 

ORETIC, indicated for hypertension and edema, is sup- 

plied in 25- and 50-mg. tablets, bottles of 100 and 1000. 


Bibliographical Note: The study quoted has been published in the Sept., 1959, 
issue of Current Therapeutic Research, pp. 26-33. 


ORETIC —TRADEMARK FOR HYDROCHLOROTHIAZIDE, ABBOTT 


' 107 44 
104 45 
103 46 
104 48 
} 132 3.6 24 93 41 
5 128 3.5 26 91 42 
13 125 3.3 44 
19.5 127 3.3 45 
, 131 3.2 9 39 
6 130 2.7 10 42 
; 15 128 2.6 11 41 
22 128 2.7 10 42 
144 4.2 1 40 
143 41 13 41 
142 4.1 13 43 
146 3.5 14 38 
145 3.3 15 42 
143 3.0 17 43 | 
142 3.1 17 43 
Femember— | 
many cases 
SORETIC 
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sdiets 
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the gentlest doctors in town 


ibucaine CIBA) 
...For minor cuts and burns, sunburn, hemorrhoids, removing 
sutures, performing routine office surgery, making instrument 
examinations. And, to best suit every situation, there’s 
a choice of Ointment, Cream, Lotion, Suppositories. 


2/2774mB SUMMIT,N. J. 
Complete information available on request. 


4 
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ae 
stop pain with N 


all antacid control for her hyperacidity 


Gelusil’s all-antacid action is ideally suited for control of hyperacidity or “heartburn”’ 
during pregnancy. Gelusil works only as an antacid—without producing constipating 
by-products or causing alkalosis. Because Gelusil is inherently nonconstipating, it 
neither needs nor contains a laxative additive—cannot cause diarrhea. For relief of 
hyperacidic distress in pregnancy, prescribe two tablets p.r.n. of safe, 
pleasant-tasting Gelusil. 


| 
GE-0801 the physician’s antacid ( & d 


MORRIS PLAINS, 


ig : ‘ 
* 
be 
q 
' 
6 
Shp. 
» 
: 
4 
WARNER 
Cc. 


Helps you 
take the misery out of menopause 


as hormones alone often don’t do 


Fast-acting Milprem directly relieves 
both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet t.i.d. in 21-day courses Many physicians find that estrogen therapy is 
with one-week rest periods; during the rest ° ‘ 
periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 


with anxiety by her menopause. Her emotional 


Composition: Miltown (meprobamate) + conjugated dread may make her so miserable that it 


estrogens (equine). 


Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. 

contains 400 mg. Miltown and 0.4 mg. conjugated i . 

estrogens (equine). Milprem-200, each coated This is where Milprem helps you so much. It 
contains ing. calms the woman’s anxiety and tension; pre- 
and 0.4 mg. conjugated estrogens (equine). , 

Both potencies in bottles of 60. vents moody ups and downs; relieves her 
Literature and samples on request. insomnia and headache. At the same time, it 


checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 


& ® 
Mil rem assurances can now help her make her 
p adjustment much faster. 


(Miltown® plus natural estrogens) 


® 
WW) WALLACE LABORATORIES / New Brunswick, N. J. 


4 
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With Cervilaxin, the 1st stage remaining after 


8.5 cm. cervical dilatation was found to be 43% 
to 51% shorter than with oxytocin alone...’ 


“A number of our colleagues have insisted that (oxytocin) drip 
alone 1s adequate to produce these results. Our experience has con- 
vinced them that with the combined use of (oxytocin) and Cervilaxin, 
the remainder of the first stage, beyond an average of about 3.5 cm. 
dilatation is 438% to 51% less than with (oxytocin) alone.’’! 


CERVILAXIN® the highly purified, standardized preparation of relaxin—‘“third hormone 
of pregnancy’’*—is indeed ‘‘a worthwhile adjunct to the medical induction of labor .. .’ 


Given by intravenous drip, alone or with oxytocin, early in spontaneous or induced labor 
at term, CERVILAXIN acts physiologically and safely. It (1) softens the cervix, (2) eases 
delivery, by softening cervical and perineal tissues, and (8) avoids birth injuries, by 
diminishing cervical and perineal resistance to the expulsive forces of labor. In fact it 
makes the use of oxytocin safer as well as more efficient. 


CERVILAXIN is supplied in 2-ml. vials containing 20 mg./ml., with detailed instructions 
for administration by intravenous drip. 


References: 1. Rothman, E., Bentley, W.G., and Floyd, W.S.: Am. J. Obst. & Gynec. 78:38, 1959. 2. Stone, 
M.L., Sedlis, A., and Zuckerman, M.: ibid. 76:544, 1958. 3. Sands, R.X.: Canad. M.A.J. 78:935, 1958. 
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Original 
Research Philadelphia 44, Pa. ce-930/s9 
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a new radioactive 
in vitro test for 


THYROID FUNCTION 


Advantages: 


© Patients not required to 
ingest radioactive material. 


e Not affected by exogenous 
iodine administration such as 
X-Ray contrast media. 


¢ Only 6 mi oxalated whole 
blood via air mail. 


ET-3 involves the measure- 
ment of the amount of I'*' labeled 1-tri- 
iodothyronine (T-3) absorbed by the 
erythrocytes (E) after the addition of a 
measured amount of T-3 to a blood 
sample. 


Our Isotope Division performs 
ET-3 studies individually, or in combina- 
tion with Protein-Bound Iodine determi- 
nations (for correlation), for clients 
throughout North America. 


Write for special Bulletin dis- 
cussing technique and evaluation of ET-3. 


PROCEDURES 


20 


hours a day 


days a week 


Serving laboratories, hospitals, 
universities, and clinics 
throughout North America 


ENDOCRINE ASSAYS 


Aldosterone. Catecholamines. 
Serotonin. 17-Ketosteroids and 
Beta Fraction. 17-Ketogenic Ster- 
oids. Protein-Bound Iodine. 
ET-3. Butanol Extractable 
Iodine. Estrogens, Fractionated. 
Pregnanediol. Pregnanetriol. Cor- 
ticosteroids. Gonadotropins. 


TOXICOLOGY 


Lead. Arsenic. Barbiturates. 
Cholinesterase. Mercury. 


SPECIALIZED DETERMINATIONS 


Lipid Fractionation. Hemoglobin 
Identification. Protein Fractiona- 
tion by Electrophoresis. Serum 
Iron and Iron Binding Capacity. 
Porphyrins. Copper. Magnesium. 


Please write for Fee Schedule and Mailing Containers 


“The Laboratory Ar 


IOCHEMICAL PROCEDURES 


12020 CHANDLER BOULEVARD 
NORTH HOLLYWOOD, CALIFORNIA, U.S.A. 


for Laboratories” 


BIOCHEMICAL 


SEND FOR YOUR COPY OF “THE BULLETIN OF LABORATORY MEDICINE” 


This authoritative digest is published monthly by Biochemical Procedures to keep physicians and laboratorians abreast of current 
developments in the clinical laboratory field. Write for a complete set. 
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nstrual tension | 


“relreved overt symptoms” 


In combination with a mild diuretic, ‘“meprobamate in our series completely or virtually 
relieved overt symptoms of premenstrual tension im 86 of 100 women.” Before therapy 
“|. . 85 per cent had temper tantrums and outbursts of fitful and inappropriate crying.’’* 


EQUANIL (meprobamate, Wyeth) relaxes mind *Podolsky, E.: Journal-Lancet 79:318 (July) 1959. 
and muscle. Hundreds of published papers attest 
to its efficacy in tension accompanied by anxiety, 
its high index of safety, its specific action, its 
freedom from ataxic or extrapyramidal side- 
effects, freedom from cumulative effects. Al- 
though rare, allergic reactions may occur; exces- 
sive dosage should be avoided in all patients. For 
further information on prescribing and adminis- 
tering EQUANIL see descriptive literature, avail- A Century 


able on request. Wyeth Laboratories, Philadelphia 1, Pa. te 
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pain relief 


Zactirin 


—e Citrate (75 mg.) with Acetylsalicylic Acid (325 mg.), 


postpartum pain 
episiotomy 


dilatation and curettage 
vaginal surgery 
hysterectomy 

breast engorgement 
postspinal cephalalgia 
dysmenorrhea 


potent non-narcotic analgesia plus anti-inflamma- 
tory benefits without risk of addiction or tolerance 


in obstetrics: ‘‘... [ZACTIRIN] is an effective analgesic for the 
usual types of pain occurring during the postpartum period.’’* 


in gynecology: “‘... [ZACTIRIN] satisfactorily relieves mild 
or moderate postoperative pain occurring as a result of major 
and minor surgical procedures.’’* 


Supplied: Tablets, bottles of 48. 


*Roden, J.S., and Haugen, H.M.: Evaluation of a New Analgesic Com- 
bination, Missouri Med. 5§:128 (Feb.) 1958. 


For further information on prescribing and administering ZACTIRIN 
see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


A Century of Service to Medicine 
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Thanks to your prompt 
treatment and the 
smooth action of Deprol, 
your patient’s depres- 
sion is relieved and her 
anxiety calmed—often in 
two or three days. She 
eats properly, sleeps 
well, and her depression 
no longer complicates 
your basic regimen. 


Lifts depression...as it calms anxiety! 


For pregnant, postpartum and menopausal patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood—no “seesaw” effect of 
amphetamine-barbiturates and ener- 
gizers. While amphetamines and energizers 
may stimulate the patient — they often 
aggravate anxiety and tension. And 
although amphetamine-barbiturate combi- 
nations may counteract excessive stimula- 
tion — they often deepen depression. 


In contrast to such “seesaw” effects, Deprol 
lifts depression as it calms anxiety. 


Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 


this may be gradually increased up to 8 tablets q.i.d. 


Acts swiftly—the patient often feels better, 
sleeps better, within two or three days. 
Unlike most other antidepressant drugs, 
Deprol relieves the patient quickly — often 
within two or three days. 


Acts safely—no psychotic reactions. 

Deprol does not cause hypotension, tachy- 
cardia, jitteriness, or liver toxicity. It can 
be safely administered with basic therapy. 


“Deprol* 


Composition: 1 mg. 2-diethylaminoethyl benzilate hydrochloride 


(benactyzine HCl) and 400 mg. meprobamate. 


Supplied: Bottles of 50-light-pink, scored tablets. Write for 


literature and samples. 


WALLACE LABORATORIES 
wy New Brunswick, N. J. 
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Hard to imagine it now, 7 at only 
a few years ago the Dolans were 
resigned to the fate of a childless 
couple. After four successive spon- 
abortions, the mother’s 
chances of delivering a viable in- 


fant were discouragingly slim. 


Capillary protection made the dif- 
ference. To the existing prenatal 


regimen, her physician 


| rhagic factors...Mrs. 

| attempted one more pregnancy 
| and, this time, she succeeded per- 
fectly.! Fetal salvage rates as high 


as 95 per cent have been achieved 


CAPILLARY-PROTECTIVE FACTORS 
PLUS VITAMINS AND MINERALS 


4 
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then added antihemor- 


Wlesper-C’ 


when hesperidin complex and 


ascorbic acid (as provided by 


Hesper-C Prenatal) were admin- 
f h e istered with the usual vitamin and 
mineral supplementation.? 


chald A precaution in every pregnancy. 


Since 10 to 20 per cent of all preg- 


who nancies do not go to term, it is 


to prevent decidual 


at bleeding on a routine 
U I rae basis. The difference in 


cost is insignificant; the 


b difference in human happiness 
‘of may be incalculable. 


Supplied: Bottles of 100 and 500 capsules. 


b 1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 
1953. 2. Javert, C.: Obst. & Gynec. 3:420, 1954. 
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“VULVOVAGINITIS, CAUSED BY TRICHO 
ALBICANS, Haemophilus vaginalis, or ¢ 
commonest gynecolegic office problem 
mixed infeetion are often extreme 
patients with vulvovaginitis 
pathogens, TRICOFURON I 
tually all were severe, Meni infections which had persisted 
despite previous therapy with other agents. “Permanent cure by 


both laboratory and clinical criteria was achieved in 56... .” 
Ensey, J. E.: Am. J. Obst. 77:155, 1959 


TRICOFURON 


Improved 
= Swiftly relieves itching, burning, malodor and leukorrhea 
s Destroys Trichomonas vaginalis, Candida (Monilia) albicans, 
Haemophilus vaginalis ® Achieves clinical and cultural cures 
where others fail @ Nonirritating and esthetically pleasing 


VAGINALIS, CANDIDA 


acteria, is still the 


cases of chronic or 


fit to cure.” Among 75 


fy ene or more of these 


‘cleared symptoms in 70; vir- 


2 steps to lasting relief: 

1. powpER for weekly insufflation in your office. Micorur®, 
brand of nifuroxime, 0.5% and Furoxone®, brand of furazoli- 
done, 0.1% in an acidic water-dispersible base. 

2. SUPPOSITORIES fer continued home use each morning and 
night the first week and each night thereafter—especially during 
the important menstrual days. Micorur 0.375% and FuRoXxONE 
0.25% in a water-miscible base. 


Rx new box of 24 suppositories with applicator 
fer more practical and economical therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


FOUND: a dependable Solution to 

“the commonest gynecolGgic office problem” 
| 
| 
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newest advance in iron therapy 


THE 
EFFECT 
THIS IRON 
PRODUCES 


...jISA 
CONSISTENT 
HEMOGLOBIN 

RESPONSE 


PATIENTS ON SIMRON REPORT NO GASTRIC UPSET, 
NO BLACK STOOLS, NO CONSTIPATION OR DIARRHEA 


Simron is iron (ferrous gluconate) in a dramatically different agent* which facilitates iron absorption. 
Eliminates cause of iron intolerance: Simron increases iron absorption in the G.I. tract. That’s why it 
cancels the need for ‘‘iron overioad."’ The greater absorption of usable iron virtually eliminates nausea, 
G.|. upset, or black stools. In a series of 40 Simron-treated patients,! only one reported side effects. 
Patients who ‘“‘can’t take iron’”’— now can: Simron is preferred wherever iron is indicated. Especially 
useful in patients who can’t tolerate other iron therapies—for example, gravida, duodenal ulcer, colitis 
—where gastric upset is discomforting and black stools may mask a serious condition. 


Prescribe one capsule t.i.d. between meals. In bottles of 100 soft, gelatin capsules, containing 10 mg. 
ferrous gluconate and Sacagen. *Sacagen—special absorption agent. 


Trademarks: ‘Simron,’ “Sacagen’ 
1, Ausman, D. C.: J. Am. 
Geriatric Soc. 7:268, 1959. 
THE WM. S. MERRELL COMPANY 
New York Cincinnati St. Thomas, Ontario 
A 
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Cat. No. 
2660 


Illustration shows neck of balloon in isthmus and on 
injection, how the balloon distends first and fills the 
uterine Cavity. 


See Your Dealer 


ON 
ng BY REINHOLD WAPPLER 


ESTABLISHED IN 1900 


FREDERICK J. WALLACE, President 


American (ystoscape Makers, Inc 


8 PELHAM PARKWAY PELHAM MANOR (PELHAM), NEW YORK 
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DREAMS NEED SOME HELP. Saving with U.S. Savings Bonds is a good way to turn a 
dream into reality. The Payroll Savings Plan makes saving automatic. 


Let the Government Pay You 


lor saving for something you want 


An installment plan that pays you interest sounds surprising, doesn’t 
it? That’s what happens when you buy U.S. Savings Bonds. They now 
pay you 334% compounded semi-annually when held to maturity. 
With this new rate, $3 becomes $4 fourteen months faster than before 
—in just 7 years, 9 months. Make your dreams come true, faster than 
ever, with U.S. Savings Bonds. 


ADVANTAGES WORTH THINKING ABOUT 


« You can save automatically with the Payroll Savings Plan « You now 
earn 334% interest to maturity - You invest without risk under a U.S. 
Government guarantee - Your money can’t be lost or stolen » You can get 
your money, with interest, anytime you want it - You save more than 


money —you help your Government pay for peace « Buy Bonds where you 
work or bank. 


NOW every Savings Bond you own—old 
or new—earns 44% more than ever before. 


You save more than money with U.S. Savings Bonds 


Sine 
The U.S. Government does not pay for this advertising. iy , a 
The Treasury Department thanks The Advertising Council ; ; 
and this magazine for their patriotic donation. Ls ol 
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| NATALINS COMPREHENSIVE 


Vitamins and minerals, Mead Johnson tablets 
for the generous protection they provide 


Natalins Comprehensive tablets have been (40 mg. per tablet), ascorbic acid (100 mg. per tablet), 
specially formulated to help correct possible and calcium (250 mg. per tablet), Natalins 

vitamin and mineral deficiencies in the multipara. Comprehensive also provides nine other 

It naturally follows that this formulation will significant vitamins and minerals. 

be more than adequate for the primigravida Recommended dosage is only 

as well. Supplying generous amounts of iron one tablet daily. 


Mead Johnson 


Symbol of service in medicine 
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For your 
OB-GYN 
patients: 
fight 
infection, 
facilitate 


healing 


brand of nitrofurazone 


Page 132 


Administered before and after cervicovaginal surgery, 
irradiation, delivery, and office procedures such as cau- 
terization, Furacin helps to provide a shorter, more 
comfortable convalescence. Infection is promptly con- 
trolled; discharge, irritation and malodor reduced; 
healing hastened. Furacin is highly active in the pres- 
ence of exudates, yet is nontoxic to regenerating tissue, 


does not induce significant bacterial resistance nor en- 


courage monilial overgrowth. 


® Vaginal Suppositories 
FURACIN 0.3% in a water-miscible base 
which melts at body temperature. Box 
of 12, each 2 Gm. suppository hermet- 


ically sealed in yellow foil. 


Cream 


FURACIN 0.2% in a fine cream base, 
water-miscible and self-emulsifying in 
body fluids. Tubes of 3 oz., with plastic 
plunger-type vaginal applicator. 


THE NITROFURANS— 
a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


Am. J. Obst. & Gynec. 


4 
4 
— 

| A 
| 


Women who wear Tampax can bathe, shower, swim as 
free of worry as at any other time of the month. 


Millions of women have used billions of Tampax. 
Invented by a doctor for the benefit of all women 
...married or single, active or not. 


Proved by over 25 years of clinical study. 


Tampax® internal sanitary protection is made only by Tampax Incorporated, Palmer, Mass. AM DAX 


Samples and literat ill b t t to Dept. J0G-50 
SO MUCH A PART OF HER ACTIVE LIFE 
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SMITH 
KUNE@ 


Compazine’ Injection s mg. 


brand of prochlorperazine 


1. beneficial calming action 2. prompt antiemetic effect 
3. well tolerated by mother and infant 
e hypotensive effect is minimal « minimal alteration of analgesic/anesthetic 
regimens due to lack of significant potentiation « may be 
given I.V., as well as I.M. ¢ pain at site of injection has not been a problem 
2 cc. Ampuls*—boxes of 6 and 100. 10 cc. Multiple-dose Vials*—boxes of 1 and 20, 
*Also available in special hospita! packages. Additional information on request. 


BEFORE, 
DURING, 
OR AFTER 

LABOR AND 
DELIVERY 4 
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brand of nialamide 


Now you can treat the underlying cause 
of many imaginary ills 


When ills turn out to be imaginary, depression usually is the cause of annoying 
symptoms. In many such instances, NIAMID can raise the patient’s spirits, free her 
from the doldrums of imaginary disease, and renew her interest in friends 

and family. 


NIAMID treats the underlying cause of many depressive syndromes, occurring alone 
or complicating a physical disorder. This effect appears to be achieved by 
restoring neurohormone balance. Response to the gradual, gentle action of NIAMID 
begins within a few days in some patients, and in most other patients within 

two or three weeks. 


An exceptionally well tolerated antidepressant— more than 500,000 
prescriptions in many clinical conditions— more than 90 published papers. 
NIAMID is supplied as 25 and 100 mg. scored tablets. A Professional Information Booklet 
is available on request from the Medical Department, Pfizer Laboratories, 

Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Science for the world’s well-being™ 
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CITRUS BIOFLAVONOIDS 


When 
capillary 
or other 
vascular 
damage 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin Methyl Chalcone, or Lemon Bioflavonoid Complex are 
prescribed as therapeutic adjuncts for control of vascular and capillary damage 
and abnormal cellular metabolism associated with many stress conditions. 


These stress conditions may result from nutritional deficiencies, 
environment, drugs, chemicals, toxins, virus or infection. 


SUNKIST AND EXCHANGE BRAND Hesperidins and Lemon Bioflavonoid 
Complex are available to the medical profession in specialty 
formulations developed by leading pharmaceutical manufacturers. 


Sunkist Growers 


PRODUCTS SALES DEPARTMENT + PHARMACEUTICAL DIVISION 
Ontario, California 
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Maintenance 


of Capillary 
Integrity 


Incidence of impaired capillary function 
is more frequent than previously 
recognized. Many publications indicate 
the frequency of increased capillary 
weakness ranges from 16% to as high as 
80% of patients examined (1-4). 


Reports show older people have a high 
incidence of capillary fragility (6). 

In a group of 111 patients, capillary 
weakness was noted to be greatest in 


the fifth and sixth decades (5). 


Hypertensives (7, 8, 9) and those with 
chronic diseases such as arteriosclerosis, 
diabetes and rheumatoid arthritis, have 
shown varying degrees of capillary 
involvement. Hemorrhagic conditions of 
the brain and heart have shown localized 
injury in the capillary (10, 11). 


Capillary fragility has been shown 
to be associated with many bacterial, 
viral and inflammatory diseases (12-23). 


Various bioflavonoid materials have been 
evaluated for their effect upon the 

capillary. Degree of fragility has been 
determined by numerous procedures (24-30). 


The therapeutic rationale of combining 
Hesperidin or other citrus bioflavonoids 
with ascorbic acid or other therapeutic 
agents is based on the premise that 
capillary weakness may be a contributing 
factor to the disease state and that 
capillary integrity should be maintained. 
Citrus bioflavonoids in conjunction 

with ascorbic acid appear to enhance the 
efficacy of other therapy, and help 
control such factors as infection, stress 
and nutritional deficiency even in 

cases not showing capillary weakness. 


You give food and friendship 
NOTE: For bibliography (B-701) write with every $1 package you send 
Sunkist Growers, Pharmaceutical Division, to the world’s hungry thru the 
720 E. Sunkist Street, Ontario, California. CARE Food Crusade, New York 
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Wijeth 


A Century of Service to Medicine 


SYMPTOMATIC 
RELIEF 

IN 96% 

OF PATIENTS 
TREATED* 


WYANOIDS' HC 


Rectal Suppositories with Hydrocortisone, Wyeth 
@ pruritus ant 

@ proctitis 

@ postoperative inflammatory reactions 
@ chronic ulcerative colitis 

@ irradiation proctitis 


* Schneider, H.C.: In Press, J. Intern. Coll. Surgeons 


Supplied: Suppositories, boxes of 12. Each suppository contains 10 mg. 
hydrocortisone acetate, 15 mg. extract belladonna (0.19 mg. equiv. total 
alkaloids), 3 mg. ephedrine sulfate, zinc oxide, boric acid, bismuth oxy- 
iodide, bismuth subcarbonate, and balsam peru in an oleaginous base. 


Wyeth Laboratories Philadelphia 1, Pa. 
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: 
To sim li Pregnancy brings prob- 
fy lems. Fosfree tablets 


and assist aid in the manage- 
PRE Ni AT AL ment, prevention, and 


control of: 


Management © NAUSEA 


© ANEMIA 
© LEG CRAMPS 
\ © VITAMIN AND 


MINERAL 
LETS DEFICIENCY 


TAB 
Recommended Dosage: 


4 Tablets Per Day 


Soluble Phosphorous Free Calcium, 


High Pyridoxine, Vitamin B-12, = 
Ferrous Gluconate plus Catalyst. 
PHARMACAL CO. 
Samples ypon Request San Antonio 6, Texas 


Changing Your Address? 


WHEN YOU MOVE, PLEASE— 


(1) Notify us to change your address—allow us six weeks to make the change. 

(2) Mention the name of this Journal. (We publish twelve periodicals.) 

(3) Give us your old address. If possible, return the addressed portion of the envelope in 
which we sent your last copy. 

(4) Give us your new address—complete—including the Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby Company, Publishers, 3207 Washington Blvd., 
St. Lowis 3, Mo. 


+ WHITE COTTON GOWNS 48” Long—O.K. for X-Ray 


#2G—Crinkle Cloth requires NO IRONING #3G—Shrunk Cotton Sheeting. 


1 small (blue ties) —42” Actval 
COLOR of TIES SIZE ____Size 2 medium (white ties) —52” bust of 
2 is best size ___-Size 3 large (pink ties)—60” gowns 


Pay with order and we pay postage. 
TECKLA, Box 863, Worcester, Mass. Phone PL 2-5236 
Send: Crinkle or Plain 


6 for $14.00 12 for $26.00 24 for $51.00 
SIZE ?. 2. 3. BACK OPEN i: 24” 48” 


On Duty in 50 States. “100% Cotton” TECKLA 
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Whatever the procedure a teuiy sterite operative 


field can be maintained by this new skin isolation technic. Regardless of anatomic 
location, contour, or intricacy—Vi-Drape® Film isolates the wound from the patient’s 
own skin bacteria. Vi-Drape Film is a soft, pliant transparent plastic sheet which is 
adhered intimately and firmly to the surgically prepared skin of the operative field with 
Vi-Hesive® Adherant. Incision is then made right through the plastic bacterial barrier 
so that protection is complete to the incisional edge. It will not come loose to permit 
accidental contamination even during lengthy, complicated procedures. Vi-Drape Film 
eliminates the need for interfering skin towels and clips, and thus affords clear 
visibility of the entire operating field as well as easier approach. It is impermeable 


to bacteria and fluids. th er e’s 
nothing 

quite 

like it 


Incise right through the Vi-Drape Film. Wider field of 
visibility facilitates identification of landmarks. Exten- 
sive sterile field is maintained for second incisions or 
double approach. For example—in bilateral herniorrha- 
phy incisions, the large linen drape can be shifted 
without fear of contamination. In inguinal hernia and 
orchidopexy, the scrotum remains visible and accessible 


for palpation, and at the same time is completely sealed 
out of the operative field. In aortal femoral bypass 
procedures, Vi-Drape Film applied extensively can 
achieve a degree of asepsis previously considered im- 
possible, since it allows access to a sterile abdominal 
field as well as in both femoral canals simultaneously, 
without danger of contamination from the perineal area. 


At closure suturing is completed to skin level, 
then the transparent film is peeled back from 
wound edges, and skin suturing completed be- 
fore the entire film is peeled off. Some sur- 
geons prefer to suture right through the film, 
leaving a small piece intact under the sutures. 
Following either method, Aeroplast® Surgical 
Dressing can be sprayed on as the definitive 
dressing. It forms a tough but flexible plastic 
film dressing impermeable to environmental 
contamination and requiring infrequent changes. 
Photos at left and above courtesy Ralph Adams, M. D., Boston, 
Mass. and Wolfeboro, N. H. 
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Basic technic When 
freshly “prepped” skin is 
dry, Vi-Hesive Adherant 
is sprayed on to an even 
pink tint from about 12” 
distance. Sterilized Vi- 
Drape Film is held taut 
over proposed operative 
area then smoothly 
molded by hand to site 
and wide adjacent skin 


area. Photo courtesy Ralph 
Adams, M.D. 


Sealing off the contaminated colostomy 
or ileostomy, and yet having it visible 
while exploring a new operative field, 
is made possible by the application of 
Vi-Drape Film to the entire area. Photo 
courtesy of Robert M. Zollinger, M. D., William G, 
Pace, M.D. and Marjorie J. Reed, R. N., Columbus, 
Ohio. 


Visibility of landmarks, maintenance of asepsis in operative areas 
previously hard-to-drape, and isolation of the entire operative zone 
are particular surgical advantages of using Vi-Drape Film in neuro- 
surgery. Illustrative is the isolation of the cervical occipital area for 
laminectomy shown above. Photo courtesy Arthur B. Eisenbrey, M. D., Detroit, Mich. 


Large areas can be sealed off 
for thoracic or cardiovascu- 
lar surgery without hiding 
landmarks. Neck and 
shoulders are completely 
isolated from the incision. A 
cleaner, drier operative field 
is possible using Vi-Drape 
Film. When Aeroplast 
Surgical Dressing is used 
postoperatively, evaluation 
of healing can be made 
without removing dressings. 
Photo courtesy Curtis P, Artz, M.D,. 
Jackson, Miss, 


May, 1960 


Smooth molding and close adherence 
of the plastic film to the difficult con- 
tour of the hip, provides an aseptic 
operative area previously considered 
almost impossible to achieve. Vi-Drape 
Film clings closely to the skin through- 
out long procedures. Photo courtesy Chas. 
G. Lovingood, M.D., Frank L. Shively, Jr., M.D, 
and Albert M. Storrs, M. D., Dayton, Ohio. 


Isolation of the anal area from the 
vaginal orifice during correction of 
prolapse of the vaginal vault avoids 
contamination by fecal extrusions. 


Exteriorized vaginal vault is pro< 
tected from contamination by 
Vi-Drape Film clinging closely to 
vaginal orifice during procedure 
and by isolation of the anus. Photos 
courtesy C. Paul Hodgkinson, M.D., Detroit, 
Mich. 


To prevent trauma, desiccation an 


infection — Vi-Drape Film is fre- 
quently used as a protective wrap 
for exposed organs as shown above 
holding intestines during an aortic 
graft. Photo courtesy Chas. G. Lovingood, 
M.D., Frank L. Shively, Jr., M.D. and Albert 
M. Storrs, M.D., Dayton, Ohio 


Would you like to see a full-color 
sound motion picture further illus- 
trating the application of Vi-Drape 
Film in varied surgical procedures? 
The film, “A New Transparent 
Plastic Surgical Drape,” produced 
by Robert M. Zollinger, M.D., 
William G. Pace, M.D. and 
Marjorie J. Reed, R.N., at Ohio 
State University Department of 
Surgery, is available for showing to 
all members of the surgical team. 


Please send requests to: 
AEROPLAST CORPORATION 
Station A—Box 1, Dayton 3, Ohio 


Vi-Drape® Film, Vi-Hesive®Adherant-Pats.Pend. 
Aeroplast® Dressing-U.S. Pat. No. 2,804,073 


All photos shown are of actual procedures. 
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TUCKS 


Handy discs of soft cotton flannel, saturated with 
witch hazel (50%) and glycerine (10%), pH 4.6 


at diaper change 
wipe away Irritating ammonia and 
fecal matter that cause diaper rash 


Recommend TUCKS wherever and 
whenever a soft, mildly astringent aid 
to cleansing and healing is needed.... 
TUCKS cleanse and soothe irritated 
surfaces when used as a wipe...cool 
and comfort the distress of chafing... 
encourage thorough cleansing. 


TUCKS help prevent diaper rash. 
TUCKS comfort chafing. 


FULLER PHARMACEUTICAL COMPANY 
3108 W. Lake Street 
Minneapolis 16, Minnesota 


fuller 


For a generous office supply of TUCKS— 
just fill in and return this coupon. 
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HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 


KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


* Permanent records—400 tests per roll 

® Standard cylinder contains CO, for 500 tests 
* Controlled adjustable maximum pressure 

* Lowest in cost—to buy, operate and maintain 
* Compact & portable—weighs only 15 lbs. 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 


FULLY APPROVED 


Obstetrics-Gynecology residency; 
332 bed non-sectarian, non- 
profit hospital. California |li- 
cense or eligible. Stipend $400. 


Apply: E. C. Delear, Assistant 
Administrator, Saint Francis 
Memorial Hospital, 900 Hyde 
Street, San Francisco 9, Cali- 


fornia. 


CHANGING YOUR ADDRESS? 


When you move, please— 


(1) Notify us to change your address—allow us six 
weeks to make the change. 

(2) Mention the name of this Journal. (We publish 
twelve periodicals.) 

(3) Give us your old address. If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

(4) Give us your new address—complete—including the 
Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, $207 Washington Blvd., 
St. Louis 3, Mo. 
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Just a “simple” 
case of cystitis Jam 
may be the 
precursor of 
pyelonephritis — 
or may actually be 
the first evidence 
of a pre-existing 
pyelonephritic 
process.’ 


WHEN TREATING CYSTITIS~SPECIFY 


FURADANTIN 


to ensure rapid control of infection caSot 


throughout the urogenital system 


Rapid bactericidal action against a wide range of gram-positive and 
gram-negative bacteria including organisms such as staphylococci, 
Proteus and certain strains of Pseudomonas, resistant to other agents 
= actively excreted by the tubule cells in addition to glomerular fil- 
tration # negligible development of bacterial resistance after 8 
years of extensive clinical use # excellent tolerance—nontoxic to 
kidneys, liver and blood-forming organs s safe for long-term 
administration 


AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. q.i.d. with meals and with food or milk on 
retiring. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 
REFERENCES: 1. Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders Co., 
1957. 2. Colby, F. H.: Essential Urology, Baltimore, The Williams & Wilkins Co., 1953. 
NITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


May, 1960 


» 
4 
ke 
#4 
; 
3 
. 
e 
ec. 


in One preparation 


the answer to your 


three most important a 
requirements in | y 
a douche 
For a dependable and TRICHOTINE is the first major @ ofn 
effective means of treating douche to contain sodium lauryl sulfate, solu 
non-specific leukorrhea a detergent of the highest order of @ Tri 
efficiency. TRICHOTINE penetrates and can: 


For adjunctive therapy in 


dissolves the viscid film covering the pote 
Trichomonas Vaginalis vaginitis and 
ether specific infections vaginal mucosa; gets down in the rugal time 
folds, carrying medication directly to non 
For personal cleanliness the mucosa and the invading organisms. 
and the prevention of | 3 TRICHOTINE is a potent bacteri § the 
irritation and inflammation cide and fungicide, penetrating the walls @ ita 


'TTRICHOTINE 


<a 
i 
| | 
| 


of many micro-organisms. “The douche 
solution is an effective agent against 
Trichomonas Vaginalis, Monilia Albi- 
cans, anaerobic organisms including a 
potent strain of streptococci that some- 
times cause severe infections, and other 
non-specific vaginal micro-organisms.”* 

TRICHOTINE actually favors epi- 


thelial growth and healing; and the relief 


it affords from pruritis is quite striking. 


For personal cleanliness, especially 
as a post-coital and post-menstrual 
douche, TRICHOTINE is designed to 
meet all the requirements of feminine 
hygiene. As an effective cleanser for 
office use, or for treatment, or for rou- 
tine home douching, TRICHOTINE will 
prove satisfactory to you and its sooth- 
ing, refreshing action will be reassuring 


to your patients. 1.Karnaky, K.J.:Med. Record 
and Annals, Houston 46:296 (Nov. 1952). 


The Fesler Company, Inc., 375 Fairfield Avenue, Stamford, Conn. 


TRICHOTINE 


TRICHOTINE 


. 
ajor 
ate, 
of 
and 
the 
igal 
ms. 4 
cc 


DIAPHRAGMS! 


NINE REASONS WHY MORE AND MORE PHYSICIANS 


ARE USING THE CONTOURING 


+t 


AB ECTS 


Reduces your fitting instruction time. 

. Patient ease of insertion—automatic placement. 

Develops patients’ confidence. Easy to use. 

Folds behind pubic bone with suction-like 

action, forming an effective barrier. 

Seals off cervical area. 

. Locks in spermicidal lubricant—delivers 
it directly under and next to the os uteri. 

. Keeps its place—doesn’t shift. 

. Simple to remove. 

. Aesthetically acceptable. Is most comfortable. 
KORO-FLEX (contouring) Diaphragms 
may be used where ordinary coil-spring 
diaphragms are indicated and for Flat rim 
(Mensinga)-type as well. 

Recommend: KORO-FLEX Compact, the 

ONLY compact that provides the arcing dia- 

phragm (60-95 mm), jelly and Koromex cream 

(trial size): More satisfied patients result from 

trying both and then selecting the one best 

suited to physiological requirements. Elimi- 
nates guessing. Supplied in feminine clutch- 
style bag with zipper closure. 


© 


Available in all prescription pharmacies. 

Write for descriptive literature. 

Always insist on the use of time-tested Koromex 
Jelly or Cream with diaphragm. 


HOLLAND-RANTOS Co., INC. 
145 HUDSON STREET : NEW YORK 138, N.Y. 


Manufacturers of Koromex Products 
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GREATER 


PATIENT 


CU 


DYCLONE 


dyclonine hydrochloride 


the unsurpassed topical anesthetic 


for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more...safely...than any 
other topical anesthetic because it is 
fast-acting 

long-acting - 

antibacterial 

antifungal 

nonsensitizing 

‘supply,.. Dyclone Creme, tubes of 1 0z. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


| PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
| INDIANAPOLIS 6, INDIANA 
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safety 


first continuous, 
precise recorder 

of fetal heart rate 
gives early warning 
of fetal distress 


For further details, call or write 


Am. J. Obst. & Gynec. 
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HON* FETAL MONITOR 
€psco 


Obstetricians now have a new and 
' improved diagnostic tool for clinical and 
research purposes. 


| First displayed at the 1960 Cincinnati 
' meeting of the American College of Ob- 
» stetrics and Gynecology, the Hon Fetal 
| Monitor is capable of continuously record- 
' ing the fetal heart rate throughout labor 
' and delivery under typical delivery room 
conditions. It provides separate, fetal 
and maternal EKGs, instantaneous meter 
display in recording fetal heart rate, 
' and measurement of uterine pressure. 
| Earliest possible warning of fetal heart 
| rate deviations is given which provides an 
| objective record of value in the immediate 
| handling of the patient. 


In situations where the fetal heart beat 
is difficult to discern and where fetal life 
' cannot be determined by present clinical 
' methods (such as bleeding problems of 
middle pregnancy or where the patient is 
| obese or polyhydramnious) the Monitor 
is capable of detecting fetal life in ap- 
| proximately ninety per cent of such cases. 
It is also valuable for diagnosis of multiple 
| pregnancy. 


| 275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASS. 


May, 1960 


The fetal EKGs are recorded continu- 
ously by a new rectilinear ink writing 
system on inexpensive, folded paper, or 
electric trace, if desired. An oscilloscope 
also provides visual monitoring. 


* The Fetal Monitor was developed by Dr. 
Edward H. Hon, Assistant Professor of Ob- 
stetrics and Gynecology, Yale University 
School of Medicine, and electronic scien- 
tists of Epsco Medical. It consists of a self- 
contained wheeled unit 20” x 24” x 64” 
high, with recorders in a pull-out drawer. 
All controls and indicators are mounted on 
a central panel, with recorders horizontal at 
table height. Its operation requires no spe- 
cial electronic training. Orders are now 
being accepted and deliveries scheduled as 
received. Price $9,950. 


REFERENCES: (1) Hon, E. H.: The electronic evaluation 
of the fetal heart rate. Am. J. Obs. & Gyn., 75:6, pp. 
1215-1230, June 1958. (Preliminary Report). (2) Hon, 
E. H.: Observations on ‘‘pathologic”’ fetal bradycardia. 
Am. J. Obs. & Gyn., 77:5, p. 1084, May 1959. (3) Chung, 
F. C. and Hon, E. H.: Electronic evaluation of fetal 
heart rate. |. With pressure on the fetal skull. Obs. & 
Gyn., 13:633, 1958. (4) Hon, E. H.: The fetal heart 
rate patterns preceding death in utero. Amer. J. Obs. 
& Gyn., 78:47, 1959. (5) Hon, E. H., Reid, B. L. and 
Hehre, F.: The electronic evaluation of fetal heart rate. 
Il. With maternal hypotension. Amer. J. Obs. & Gyn., 
79:209, 1960. 
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DO YOU KNOW 


Soon-to-be-Released 


Edited by HAROLD ABRAMSON, 
M.D., Professor of Clinical Pediat- 
rics, New York Medical College, 
New York, N. Y. Written by 24 
clinicians and educators. Ready in 
August. Approx. 267 pages, 6%” 
x 9%", approx. 35 illustrations. 
About $10.00. 


Contents 


1. Anoxia and Perinatal Mor- 
tality 
. Physiology and Biochemistry 
. Pathology of the Fetus and 
Newborn Infant 
. Causes of Perinatal Disability 
in Relation to Respiratory In- 
sufficiency 
. History and Physical Examina- 
tion of the Mother 
. Obstetric Factors: Diagnosis 
and Management 
. Obstetric Analgesia and Anes- 
thesia 
. Diagnosis of Fetal Distress: 
Clinical Signs and Electrocar- 
diography During Labor and 
Delivery 
. The First Sixty Seconds of Life 
. Resuscitation Procedures in the 
Delivery Room 
. Mechanical Respirators and 
Resuscitators 
. Drug Therapy 
. Immediate Examination of the 
Newborn Infant in the De- 
livery Room 
. Recovery Nursery for Newborn 
Infants 
15. Appraisal of Newborn Infant 
in the Nursery 
16. Laboratory Diagnosis 
17. Things to Be Done 


Glossary 
Clip this Coupon 


to order on 
10-day approval! 
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. . « the exact details of how to perform the 
latest recommended procedures for re- 
suscitation of the newborn? 


. . - how to recognize and manage the various 
obstetric complications which may cause 
anoxia or other fetal distress? 


. . . how to avoid overdosage of certain drugs 
which are sometimes dangerous to the 
fetus? 


Abramson 


RESUSCITATION OF THE 
NEWBORN INFANT 


gives practical answers to difficult questions 
on procedures during the first few hours of life 


For the physician concerned with possible respiratory difficulties 
of newborn infants, this new book can serve as a very practical, 
down-to-earth guide to the correct procedures to follow during 
the first few hours of life. All of the influences at work before 
conception, during pregnancy, in and around the birth of the 
baby and immediately after birth are taken into consideration. 


This new volume brings together the talents and experiences of 
24 members of the Special Committee on Infant Mortality of the 
Medical Society of the County of New York, a panel composed of 
obstetricians, pediatricians, anesthesiologists and research workers. 
They thoroughly consider the theoretical and factual aspects of 
the problem in relation to practical bedside application. This is a 
concise volume of universal interest. 


Dr. Abramson’s new book discusses resuscitation not merely in 
terms of the use of gases and drugs and the application of physical 
or mechanical methods for initiation and maintenance of respira- 
tion; rather it takes a broad point of view and encompasses the 
investigation, early recognition and appraisal of all influences oper- 
ating before conception, during pregnancy, in and around the 
birth of the baby and immediately after birth which may possibly 
contribute to neonatal respiratory insufficiency. 


Particularly significant are the chapters on “History and Physical 
Examination of the Mother’; “Obstetric Analgesia and Anesthe- 


sia”; “Obstetric Factors: Diagnosis and Management”; and “Re- 
suscitation Procedures in the Delivery Room.” 


The C. V. MOSBY Company 
3207 Washington Boulevard, St. Louis 3, Missouri 


Please send me immediately upon publication a copy of 
RESUSCITATION OF THE NEWBORN priced at about $10.00. 
1 understand that if | am not completely satisfied, | can 
return it with no charge or obligation. | realize that if | 
enclose remittance with this order, I'll save the mailing charge. 


[_] Payment enclosed Charge my account 
(Same return privilege) [| Open a new account for me 
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THROMBIN [HUMAN] 


; 


RATIONAL THERAPY 

IN A WIDE RANGE OF 

COMMON SKIN DISORDERS 
FUI N-| IC 


(NITROFURAZONE 0.2% AND HYDROCORTISONE 1%, EATON) 


CREAM 


INFECTED AND POTENTIALLY INFECTED DERMATOSES / PYODERMAS / ULCERS 
BURNS / AFTER PLASTIC, ANORECTAL AND MINOR SURGERY 


FURACIN-HC Cream combines the anti-inflammatory and antipruritic effect of hydrocorti- 
sone with the dependable antibacterial action of FURACIN®, brand of nitrofurazone—the 
most widely prescribed single topical antibacterial. The broad bactericidal range of 
FURACIN includes stubborn staphylococcal strains, and there has been no development 
of significant bacterial resistance after more than a dozen years of widespread clinical 
use. FURACIN is gentle to tissues, does not retard healing; its low sensitization rate is 
further minimized by the presence of hydrocortisone. 


FURACIN-HC Cream is available in tubes of 5 Gm. and 20 Gm. Fine vanishing cream base, 


water-soluble. 
NITROFURANS—a unique class of antimicrobials / EATON LABORATORIES, NORWICH, NEW YORK 


Products of Eaton Research 
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in postmenopausal vaginitis 
in vaginal plastic surgery 


ORTHO* 


Dienestrol CREAM 


vaginal estrogen therapy 


builds vaginal epithelium 
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NOW a truly definitive answer 
to an ever-present problem 


PT 


menstrual cup 


You can prescribe Tassette with full assurance that 
your patient will find a safe, effective and completely 
acceptable answer to her menstrual control problem. 
Tassette, made of soft pliable rubber fits anatomically at 
the mid point of the vaginal wall and acts as a catch basin 
for the menstrual flow (see anatomical drawing). It is 
easily folded, needs no inserter, and can be simply 
emptied and replaced as needed. Tassette requires no 
measurements or fitting, and can be worn with complete 
comfort at all times. 

Tassette permits your patient to swim, dance and 
engage in any activity because it catches the flow and 
seals it off completely. Thus there is no odor or possibility 
of leakage or staining as may occur during periods of 
heavy flow when tampons are used. There is no danger 
of chafing, irritation or infection, and no belt is required, 
as with ordinary sanitary napkins. 

Tassette has many medical applications other than 
its use as a menstrual cup. During the intermenstrual 
period it provides the most satisfactory and safe method 
for collecting vaginal, cervical or uterine secretions for 
diagnostic purposes. Tassette has also been used to insure 
against leakages in vesico-vaginal fistula. 

Modern internal menstrual control is now accepted 
by the medical profession and Tassette is widely recom- 
mended by gynecologists in place of sanitary napkins and 
tampons. In order to acquaint you with Tassette this spe- 
cial offer is made: Send $3.50 (reg. price $4.95) for one 
Tassette with complete directions, postage prepaid. Tas- 
sette guarantees satisfactory use for two years or your 


money back. 
Mail this coupon 1 Cash Please send me_________ Tassettes. Enclosed is $ 
with cash, check or | 
money order to | 0 Check Name 


TASSETTE, | 
170 Atlantic Square I 
Stamford, Conn. l City State Zone 


Money Order Street 


Dept. M.1 
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gas is for balloons... 
not tor 
pregnant 
women 


1 2 3 PRECALCIN 4 


Unlike most prenatal supplements, the PRECALCINS do not generate car- 
bon dioxide gas when ingested (see above). Thus, patients experience 
more comfortable pregnancies—without therapy-induced belching, gas 
pains, or gastric distention. What’s more, the PRECALCINS supply more 
vitamins, minerals, and bioflavonoids than most other one-a-day supple- 
ments ... and at a low, low cost per day. So give your patients gas-free 


supplementation and make every pregnancy as nutritionally perfect as 


preseribe he PYOCULCINS 


prescribe the 
for gas-free prenatal nutritional support 


PRECALCIN®: A complete one-capsule-daily vitamin and mineral formula containing cal- 
cium and phosphorus (as dicalcium phosphate); bottles of 100, 500 and 1,000. PRECALCIN® 
LACTATE: A complete one-capsule-daily vitamin and mineral formula containing calcium 
(as lactate) without phosphorus; bottles of 100, 500 and 1,000. PRECALCIN®-D: A one-dose- 
daily, two-capsule formulation providing extra-generous amounts of calcium (as lactate and 
phosphate, 1200 mg.); bottles of 60 and 300 pink and blue capsules — the pink capsules 
containing vitamihs and minerals, the blue capsules containing calcium. 


WALKER LABORATORIES, INC., MOUNT VERNON, NEW YORK 
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THE RECOMMENDED DAILY DOSES 
PRODUCE THIS MUCH GAS— BUT 
NOT THE PRECALCINS—These bal- 
loons dramatically demonstrate 
the amount of carbon dioxide gas 
released when the recommended 
daily doses of six of today’s most 
frequently prescribed prenatal 
supplements are dropped into 
simulated gastric juice. The out- 
standing exception seen here is 
PRECALCIN which, like PRECALCIN 
LACTATE and PRECALCIN-D, pro- 
duces no gas, The reason is sim- 
ple: All three PRECALCINS contain 
well-tolerated, gas-free sources 
of calcium — as lactate and/or 
phosphate — while the other five 
supplements contain calcium 
carbonate. When the carbonate 
salt reacts with gastric juice 
(CaCO3 -+2HCI—> CO27-+CaCla 
+H20), carbon dioxide is liber- 
ated—both in the test tube and in 
the stomach. So avoid such gas- 
eous discomforts of pregnancy. 
Prescribe the PRECALCINS. 


Am. J. Obst. & Gynec. 
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Just two tablets at bedtime 


RAUWILOID 


alseroxylon, 2 mg. 


.»» does more than lower blood pressure! 


Seven years of experience show 
that RAUWILOID also affords 


a afe ty based on negligible incidence 


‘ of side actions 


cr Seo d OTM) from concern over sudden 


hypotensive episodes or unwanted 
biochemical alterations 


Practi Cal ity. . simplicity of dosage 


.. applicable to a wide range of patients 


When more potent drugs are needed, prescribe 
one of the convenient single-tablet combinations 


Rauwiloid® + Veriloid® or Rauwiloid® + Hexamethonium 


alseroxylon 1 mg. and alkavervir 3 mg. alseroxylon 1 mg. and hexamethonium 
chloride dihydrate 250 mg. 
Many patients with severe hypertension can be main- 
tained on Rauwiloid alone after desired blood pres- 
sure levels are reached with combination medication. : 
: Northridge, California 
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ANOTHER STUDY CONFIRMS: * 
OBSTETRIC ANALGESIA 
WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


@ rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2¥2 times that of meperidine .. .” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed .. . nausea and vomiting during 
labor were extremely rare...” 


| @ minimal effect on newborns: “condition of the infant at the 
| time of delivery... when compared with a group sedated with 
meperidine... shows a consistently higher rating.” 


@ high patient acceptance: “We were able to obtain good to q 
excellent amnesia in 64-66% of mothers and subjective satisfac- 
tion with the method in 83-85% of cases.” 


1. Wizenberg, M. J., et al.: Am. J. Obst. 
& Gynec. 78: 405 (Aug.) 1959. 


effective even for 


parenterally or orally 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


> Merck Sharp & Dohme, oiision of merck & CO., Inc., PHILADELPHIA 1, PA. 
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